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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day programs leading to B.B.A., B.S., M.S., and Ph.D. degrees 

Evening programs leading to A.B.M., A.A.S., A.S., and A.Eng. degrees 

Member of, or approved by, American Chemical Society, American Council on 
Education, College Entrance Examination Board, Engineers' Council for 
Professional Development, Massachusetts Department of Education, New 
England Association of Colleges and Secondary Schools 

Total enrollment — 5500 
Day Division — 1900 
Evening Division — 2500 
Summer School — 1 1 00 

Men and women students from 20 states and 30 countries 

Tuition: $200 for U. S. citizens who are residents of Massachusetts 

$600 for all others 

L.T.I. Research Foundation conducts research and development work for govern- 
ment and industry. 

The main campus lies between Mass. Route 1 1 3 and the VFW Highway along 
the bank of the Merrimack River, one-half mile north of the center of 
Lowell, 25 miles north of Boston. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-7811 (Area Code 617) 


* 


* * 


The Board of Trustees reserves the right to waive , at its discretion, any of the rules and 
regulations stated herein and to change any of the subjects or curricula, or portions thereof , 
without prior notice . 
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ACADEMIC CALENDAR, 1965-1966 


September 7, Tuesday 
September 8, Wednesday 
September 1 3, Monday 
September 14, Tuesday 
September 1 5, Wednesday 
September 21, Tuesday 
October 12, Tuesday 
October 1 5, Friday 
November 1 1 , Thursday 
November 24, Wednesday, 1 2 NOON 
November 29, Monday 
December 1 5, Wednesday 
December 1 7, Friday, 1 2 NOON 
January 3, Monday 
January 1 3, Thursday, 8 A.M. 

January 14, Friday 
January 20, Thursday 
January 25, Tuesday 
January 27, Thursday 

January 28, Friday 
January 31, Monday 
February 4, Friday 
February 22, Tuesday 
March 1, Tuesday 
March 1 8, Friday, 1 2 NOON 
March 28, Monday 
April 8, Friday 
April 1 8, Monday 
April 19, Tuesday 
May 1 3, Friday 
May 1 8, Wednesday 
May 19, Thursday 
June 3, Friday 
June 5, Sunday 


Registration of graduate students begins. 
Freshman Orientation Week begins. 
Registration of seniors and juniors. 
Registration of sophomores. 

Classes begin. 

Last day to register for new classes. 
Columbus Day. Institute closed. 

Last day to drop classes without penalty. 
Veterans Day. Institute closed. 
Thanksgiving recess begins. 

Classes resume. 

Friday schedule of classes. 

Christmas recess begins. 

Classes resume. 

Freshman examinations begin. 

(All other classes continue) 

Other first-semester examinations begin. 
End of first semester. 

Registration of freshmen. 

Registration of juniors, seniors, 
and graduate students. 

Registration of sophomores. 

Classes begin. 

Last day to register for new classes. 
Washington's Birthday. Institute closed. 
Last day to drop classes without penalty. 
Spring recess begins. 

Classes resume. 

Good Friday. No classes. 

Tuesday schedule of classes. 

Patriots Day. Institute closed. 

Last day for submitting graduate theses. 
Friday schedule of classes. 

Second-semester examinations begin. 

End of second semester. 

Baccalaureate and Commencement. 
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BOARD OF TRUSTEES 

Samuel Pinoski, Chairman 
Martin J. Lydon, Clerk 

Owen B. Kiernan, Massachusetts Commissioner of Education, ex officio 
Hon. Ellen A. Sampson, Mayor of the City of Lowell, ex officio 
Alvan R. Benjamin, Boston, Massachusetts 

Thomas T. Clark, '10, President-Treasurer, Clayston Corporation 
Israel Cohen, Vice President, Suffolk Knitting Company 
James T. Curtis, Goldman, Goldman & Curtis 
John J. Delmore, AFL-CIO, Lowell 

Joseph A. DeMambro, President, DeMambro Radio Supply Company 
Joseph P. Donahue, Jr., Donahue & Donahue 

Lawrence R. Laughlin, Resident Assistant to Senator Edward M. Kennedy 

Harold W. Leitch, '14, Andover, Massachusetts 

Francis P. Madden, '13, Winthrop, Massachusetts 

Timothy F. Meehan, Treasurer, Town House Motor Hotel 

Anne D. Minahan, Minahan Advertising and Public Relations Agency 

Irene K. Mitchell, Dracut School System 

Samuel Pinanski, '12, President and Director, American Theatres Corporation 
Sigmund A. Wesolowski, Assistant to the President, Brookshire Knitting Mills, Inc. 


BOARD OF VISITORS 

Ralph Lowell, Chairman 

General Georges F. Doriot, President, American Research and Development 
Corporation 

Joseph A. Erickson, Wellesley, Massachusetts 
Edward B. Hanify, Ropes & Gray 

Harold D. Hodgkinson, Chairman of the Board, William Filene's Sons Company 
Ralph Lowell, Chairman of the Board, Boston Safe Deposit & Trust Company 
Dr. Daniel L. Marsh, Chancellor, Boston University 
Earl P. Stevenson, Chairman of the Board, Arthur D. Little, Inc. 

Benjamin A. Trustman, Nutter, McClennen & Fish 
Erskine N. White, Winchester, Massachusetts 
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INDUSTRY ADVISORY COMMITTEES 


Electrical Engineering 

Joseph F. Alibrandi, Raytheon Company, Lowell, Mass. 

Dr. Walter S. Baird, Baird-Atomic, Inc., Cambridge, Mass. 

W. Clare Brooks, Western Electric Co., Inc., North Andover, Mass. 

Dr. Martin Schilling, Raytheon Company, Lexington, Mass. 

Paul G. Yewell, Yewell Associates, Inc., Burlington, Mass. 

Leather 

William 0. Dawson, Chemtan Company, Exeter, N. H. 

Robert Katz, Superior Tanning Company, Chicago, III. 

William L. Law, Law Tanning Company, Milwaukee, Wise. 

Charles A. Martin, E. Hubschman and Sons, Inc., Philadelphia, Pa. 

J. F. Neiley, Jr., Endicott, N. Y. 

John W. Quinn, K. J. Quinn & Co., Inc., Malden, Mass. 

John J. Riley, Jr., John J. Riley Company, Woburn, Mass. 

Harold B. Whiting, Rohm & Haas Company, Peabody, Mass. 

Nuclear 

Dr. Walter L. Abel, United Shoe Machinery Corporation, Beverly, Mass. 
Roger J. Coe, Yankee Atomic Electric Company, Boston, Mass. 

Dr. Thomas H. Johnson, Raytheon Company, Waltham, Mass. 

Dr. Albert R. Kaufman, Nuclear Metals, Inc., Concord, Mass. 

Dr. Marvin G. Schorr, Technical Operations, Inc., Burlington, Mass. 

Paper 

Norman I. Bearse, Oxford Paper Company, Lawrence, Mass. 

James R. Carter, II, Nashua Corporation, Nashua, N. H. 

Amor Hollingsworth, Jr., Tileston & Hollingsworth Company, Boston, Mass. 
Bartow Kelly, Crocker, Burbank & Co., Ass'n, Fitchburg, Mass. 

Frederic S. Klein, Byron Weston Company, Dalton, Mass. 

John Lewis, The Pulp and Paper Research Centre, Inc., Lawrence, Mass. 
Austin Mason, Ludlow Corporation, Needham Heights, Mass. 

Aubrey K. Nicholson, Hollingsworth & Vose Co., East Walpole, Mass. 
Courtney H. Reeves, Carter, Rice, Storrs & Bement, Inc., Boston, Mass. 
Bemis P. Wood, Strathmore Paper Company, West Springfield, Mass. 
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Plastics 

Dr. C. Kilbourne Bump, Monsanto Chemical Company, Springfield, Mass. 

John M. DeBell, Debell & Richardson, Inc., Hazardville, Conn. 

Dr. Raymond H. Hartigan, Rensselaer Polytechnic Institute, Troy, N. Y. 

C. P. Maclver, Victory Plastics Co., Hudson, Mass. 

Ralph L. Mondano, Custom Materials, Inc., Chelmsford, Mass. 

George W. Whitehead, Improved Machinery, Inc., Nashua, N. H. 

Dr. Arthur L. Wooten, Jr., Reichhold Chemicals, Inc., Ballardvale, Mass. 

George W. Wright, '38, Techni-Seal, Inc., Boston, Mass. 

Textiles 

Edward J. Allard, '31, National Aniline Division, Allied Chemical Corporation, 
Boston Mass. 

Dr. Kenneth R. Fox, '38, Fabric Research Laboratories, Inc., Dedham, Mass. 
Walter E. Hildick, Curtis & Marble Machine Company, Worcester, Mass. 

Gordon Osborne, '28, Warwick Mills, Boston, Mass. 

E. Kent Swift, Jr., Woods Hole, Mass. 

Ashton M. Tenney, Jr., '48, Eastman Kodak Division, Tennessee Eastman 
Company, New York, N. Y. 

Elmer Ward, The Palm Beach Company, Cincinnati, Ohio 
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OFFICERS OF ADMINISTRATION 

Martin J. Lydon, A.B., A.M., Ed.D., Sc.D. 
President 


Everett V. Olsen, Sc.D. 

Assistant to the President 


Chapin A. Harris, B.S., Ph.D. 

Dean of Faculty 

Dominick A. Sama, B.S., S.M., Sc.D. 
Director of the Graduate School 

ADMINISTRATIVE STAFF 

Edward B. Van Dusen, B.S.I.E., 

Ed.M., Ph.D. 

Director of the Evening School 
Wilfrid J. Brodeur, Bursar 

Maurice W. Harrison, B.T.E. 

Director of Admissions 


Richard W. Ivers, B.A., M.Ed. 

Dean of Students 

Ernest P. James, B.T.C., M.S. 
Director of the Summer School 

Walter M. Drohan, A.B., A.M. 
Registrar 

Joseph V. Kopycinski, B.S., M.S. in 
Library Science, Librarian 
Howard K. Moore, A.B., A.M., Ph.D 
Director of Libraries 


John J. MacLaughlan, Ph.B., A.M. 
Director of Guidance 


Michael J. Taylor, B.A. 
Director of Placement 


OFFICERS OF THE FACULTY 

Thomas F. McElligott, A.B., Ed.M. 

Chairman 

Robert Z. Hollenbach, S.B.M.E., M.S. Roger D. McLeod, B.A. 

Vice Chairman Secretary 

INSTRUCTIONAL STAFF 

Chairmen of Divisions 

George R. Griffin, B.S., M.A., Ph.D., Chemistry and Applied Chemistry 
Charles R. Mingins, A.B., Ph.D., Physics and Engineering Science 
John R. Robertson, A.B., A.M., General Studies 
Edward B. Van Dusen, B.S.I.E., Ed.M., Ph.D., Evening Studies 

Heads of Departments 

Sherwood F. Brown, S.B., S.M., Sc.D., Mechanical and Textile Engineering 

Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 

George R. Griffin, B.S., M.A., Ph.D., Chemistry, and Textile Chemistry 

Stuart L. Mandell, A.B., M.B.A., Economics and Management 

John J. McDonald, B.T.C., M.S., Textile Technology 

Charles R. Mingins, A.B., Ph.D., Nuclear Science and Engineering, and Physics 
and Mathematics 

Howard K. Moore, A.B., A.M., Ph.D., Languages and Literature 

Howard H. Reynolds, A.B., Sc.D., Chemical Engineering and Paper Engineering 

John R. Robertson, A.B., A.M., Social Sciences 

Carl A. Stevens, B.S., M.S., Sc.M., Ph.D., Electrical Engineering 

Col. Charles L. Vacanti. USAF, B.S., M.A., Aerospace Studies 
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Members 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical 
and Textile Engineering 

Robert C. Andrews, B.S. (Fitchburg State College), M.Ed. (Northeastern University), 
Asst. Prof., Mechanical and Textile Engineering 
Raymond L. Anstiss, B.S.B.A. (Merrimack College), M.B.A. (Boston College), 

C.P.A., Asst. Prof., Economics and Management 
Adolph Baker, B.A. (City College of New York), B.M.E. (Polytechnic Institute 
of Brooklyn), M.S. (City College of New York), M.S. (New York Univer- 
sity), Ph.D. (Brandeis University), Prof., Nuclear Science and Engineering 
Luther C. Barcus, B.A. (University of Delaware), M.S. (University of Miami), 
Assoc. Prof., Physics and Mathematics 

Leon S. Bedard, B.S. (Lowell Technological Institute), M.S. (Worcester Poly- 
technic Institute), Asst. Prof., Electrical Engineering 
Leon E. Beghian, B.A., Ph.D., (University of Oxford, England), Prof., Nuclear 
Science and Engineering 

Sydney S. Biechler, B.S. (Stanford University), Ph.D. (The Pennsylvania State 
University), Asst. Prof., Chemistry 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Assoc. Prof., Mechanical and Textile Engineering 
Alexandre Blumstein, B.S. (Sorbonne, Paris), Ph.D. (University of Strasbourg, 
France), Asst. Prof., Chemistry 

Stephen J. Bodor, B.S. (Lowell Technological Institute), Assoc. Prof., Physics 
and Mathematics 

Marvin R. Brams, B.S.B.A., M.B.A. (Northeastern University), Instr., Economics 
and Management 

Sherwood F. Brown, S.B., S.M., Sc.D. (Massachusetts Institute of Technology), 
Prof., in charge of Department of Mechanical and Textile Engineering 
Ronald A. Burba, B.S., M.S., (Lowell Technological Institute), Lect., Physics 
and Mathematics 

William J. Burke, B.A. (University of Massachusetts), M.Ed. (Boston State 
College), Asst. Prof., Economics and Management 
J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Asst. Prof., 
Textile Technology 

Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), Asst. 
Prof., Economics and Management 

Jack A. Chakmanian, B.S. (Lowell Technological Institute), Instr., Electrical 
Engineering 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Univer- 
sity of Rhode Island), Ph.D. (Iowa State University), Asst. Prof., Chemical 
Engineering and Paper Engineering 

Albert E. Chouinard, B.S., M.S. (College of the Holy Cross), Ph.D. (Clark 
University), Prof., Chemistry 

Major Alford R. Cockrell, USAF, B.S. (University of Maryland), M.A. (George 
Washington University), Asst. Prof., Aerospace Studies 
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C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics and Math- 
ematics 

Pasquale Condo, B.S. (Purdue University), Instr., Physics and Mathematics 
Capt. Donald C. Crandall, USAF, B.S. (University of New Hampshire), Asst. 
Prof., Aerospace Studies 

Charles L. Daley, B.T.C. (Lowell Technological Institute), Assoc. Prof., Chemistry 
Raphael R. D'Ambruoso, A.B. (Tufts University), A.M. (Boston University), 
Instr., Languages ana Literature 

W. Leslie Damon, B.S. (Lowell Technological Institute), Instr., Physics and 
Mathematics 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Instr., 
Economics and Management 

Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Assoc. 
Prof., Physics and Mathematics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., 


Physics and Mathematics 

A/IC James A. Dubois, USAF, Instr., Aerospace Studies 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Prof., in charge of Department of Plastics Technology 
Edward M. Engel, B.S. (University of Maine). M.S. (New York University), 
Assoc. Prof., Chemical Engineering and Paper Engineering 
T/Sgt. Dewey E. Evans, USAF, Instr., Aerospace Studies 

M. Brendan Fleming, B.S., M.A. (Boston College), Asst. Prof., Physics and 
Mathematics 

Raoul M. Freyre, B.S. (Institute of Holguin, Cuba), Ph.D. (University of Havana. 

Cuba), Asst. Prof., Physics and Mathematics . 

Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University), Pro ., ysics 

and Mathematics , 

Copt. Stephen G. Gardella, USAF, B.S. (U. S. Naval Academy), Asst. Prof., 

Aerospace Studies . 

Edward S. Gilfillan, Jr., A.B. (Kalamazoo College), A.M., Ph.D. (Harvard 

University), Prof., Mechanical and Textile Engineering 
Edward L. Golec, B.S. (Lowell Technological Institute), Assoc. Pro ., exti e 

Technology D , 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., 

Textile Technology , — 

Frank A. Grant, B.Eng. (McGill University), M.A.Sc., Ph.D. (University of To- 
ronto), Prof., Physics and Mathematics 

George R. Griffin, B.S. (Indiana University), M.A. (Boston Unrversrty), Ph.D. 
(Massachusetts Institute of Technology), Prof., Chairman of Drvrsron of 
Chemistry and Applied Chemistry, and in charge of Departments o 

Chemistry and Textile Chemistry 
T/Sgt. Daniel P. Groblewski, USAF. Instr., Aerospace Studies 
Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Asst. Prat., 

Physics and Mathematics 
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Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia University), 
Assoc. Prof., Mechanical and Textile Engineering 
F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Physics and Mathematics 

William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 
Charles J. Higgins, B.S. (Lowell Technological Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

William T. Hogan, B.S. (Northeastern University), S.M. (Massachusetts Insti- 
tute of Technology), Assoc. Prof., Mechanical and Textile Engineering 
Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology), M.S. 
(Rensselaer Polytechnic Institute), Assoc. Prof., Mechanical and Textile 
Engineering 

Elwyn T. Hook, B.S. (Tufts University), Assoc. Prof., Physics and Mathematics 
Gilbert J. Hulme, B.S. (Lowell Technological Institute), Instr., Physics and 
Mathematics 

Elliot F. Humiston, Jr., S.B. (Massachusetts Institute of Technology), Asst. Prof., 
Mechanical and Textile Engineering (on leave of absence) 

Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemistry, 
and Director of Summer School 

Charles E. Jarvis, B.S., M.A. (Boston University), Asst. Prof., Languages and 
Literature 

Thomas F. Kane, B.S. (Lowell Technological Institute), Instr., Physics and 
Mathematics 

Jonathan Karas, B.S., M.S. (Lehigh University), Sc.D. (honorary) (Lowell Tech- 
nological Institute), Visiting Prof., Physics and Mathematics 
Joseph Kau, A.B. (University of Hawaii), A.M. (Harvard University), Instr., 
Languages and Literature 

Norwood H. Keeney, Jr., B.S. (Trinity College, Hartford), M.S. (University of 
Maine), Ph.D. (University of Manchester, England), Prof., Chemical En- 
gineering and Paper Engineering 

Gunter H. R. Kegel, B.S. (F. N. Fi., Universidade do Brasil), Ph.D. (Massa- 
chusetts Institute of Technology), Prof., Nuclear Science and Engineering 
Joseph R. Killelea, B.S. (Manhattan College), Ph.D. (New York University), 
Director of the Nuclear Center 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Technology 
David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Visiting 
Prof., Physics and Mathematics 

Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University), Asst. Prof., Physics and Mathematics 
Roy J. Kuffner, B.S. (Ozarks College), Ph.D. (Vanderbilt University), Assoc. 
Prof., Chemistry 

James F. Lambert, B.S. (Lowell State College), Instr., Physical Education 
Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Asst. Prof., Chemistry 


Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts Univer- 
sity), Prof., Chemistry 

J. Robert A. Lemieux, B.S. (Lowell Technological Institute), Asst. Prof., Elec- 
trical Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), Instr., Electrical En- 
gineering 

John H. Lerch, A.B. (Stanford University), M.A. (Ohio State University), Ph.D. 
(Ohio State University), Certificate of Proficiency (University of Grenoble, 
France), Asst. Prof., Languages and Literature 
James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. (Massa- 
chusetts), Asst. Prof., Economics and Management 
Joseph W. Lipchitz, A.B., M.A. (University of Massachusetts), Instr., Languages 
and Literature 

Walter J. Lisien, B.T.C. (Lowell Technological Institute), Asst. Prof., Chemistry 
John J. MacLaughlan, Ph.B. (College of the Holy Cross), A.M. (Boston Univer- 
sity), Prof., Social Sciences, and Director of Guidance 
Winfred F. Malone, B.S., M.Ed., M.S. (University of Massachusetts), M.S. (Rut- 
gers University), Visiting Prof., Chemistry 
Richard A. Maloon, B.S. (Lowell Technological Institute), Instr., Physics and 
Mathematics 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University). Prof., 
in charge of Department of Economics and Management 
Thomas V. Marcella, B.S. (Lowell Technological Institute), Instr., Nuclear 
Science and Engineering 

Edward L. McCaffery, B.S. (St. John's University), M.S., Ph.D. (University of 
Maryland), Assoc. Prof., Chemistry 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Prof., in 
charge of Department of Textile Technology 
Thomas F. McElligott, A.B. (Mt. St. Mary's College), Ed.M. (Boston Univer- 
sity), Assoc. Prof., Physics and Mathematics 
Roger D. McLeod, B.A. (Bowdoin College), Instr., Physics and Mathematics 
Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Techni logical Institute), Assoc. Prof., Physics and Mathematics 
Addison H. Merrick, A.B. (Middlebury College), M.A. (University of Vermont), 
Instr., Languages and Literature 

John L. Merrill, B.T.E. (Lowell Technological Institute), Assoc. Prof., Textile 
Technology 

Charles R. Mingins, A.B. (Wesleyan University), Ph.D. (Cornell University), 
Prof., Chairman of Division of Physics and Engineering Science, and in 
charge of Departments of Nuclear Science and Engineering, and Physics 
and Mathematics 

Howard K. Moore, A.B., A.M., Ph.D. (Boston University), Prof., in charge of 
Department of Languages and Literature, and Director of Libraries 
S Sgt. Anthony E. Moosey, USAF, Instr., Aerospace Studies 
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Paul J. Murphy, B.S.E.E. (Massachusetts Institute of Technology), P.E. (Massa- 
chusetts), Asst. Prof., Electrical Engineering 
Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
Prof., Economics and Management 

Henry A. Myers, B.A. (Swarthmore College), M.A. (Boston University), Asst. 
Prof., Languages and Literature 

Christopher Noble, B.S. (U. S. Naval Academy), M.S. (Harvard University), Asst. 

Prof., Mechanical and Textile Engineering 
Raymond 0. Normandin, A.B. (St. Anselm's College), M.S. (Boston College), 
Assoc. Prof., Plastics Technology 

Gerard W. O'Connor, A.B. (Harvard University), A.M. (Boston University), Asst. 
Prof., Languages and Literature 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Physical Education 

Andrew A. Ouellette, B.S. (Brown University), Prof., Physics and Mathematics 
Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Pof., Physics and Mathematics 

George B. Parrent, Jr., B.S. (Bradley University), M.A. (Boston University), 

Ph.D. (University of Manchester, England), Lect., Electrical Engineering 
Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 

Textile Chemistry 

Robert W. Perry, B.S. (Worcester Polytechnic Institute), M.A. (Columbia Univer- 
sity), Lect., Physics and Mathematics 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Uni- 
versity), Asst. Prof., Mechanical and Textile Engineering 
David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 

chusetts), Assoc. Prof., Textile Technology 
James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technology), 
Assoc. Prof., Chemistry 

Ronald M. Pike, B.S., M.S. (University of New Hampshire), Ph.D. (Massachu- 
setts Institute of Technology), Prof., Chemistry 
Clarence J. Pope, B.S. (Clemson College), M.S. (Lowell Technological Institute), 
Assoc. Prof., Physics and Mathematics 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Asst. Prof., Elec- 
trical Engineering 

Santo J. Pullara, B.S., LL.B., M.B.A., Ph.D. (Syracuse University), Assoc. Prof., 
Economics and Management 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Prof., in charge of Department of 
Chemical Engineering and Paper Engineering 
John J. Riley, A.B., M.A. (Boston University), Instr., Languages and Literature 
John R. Robertson, A.B. (Bowdoin College), A.M. (Harvard University), Prof., 
Chairman of Division of General Studies, and in charge of Department 
of Social Sciences 
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Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof., Me- 
chanical and Textile Engineering 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological In- 
stitute), Assoc. Prof., Electrical Engineering 
Vittorio Rosatto, B.S. (Massachusetts College of Art), Prof., Textile Technology 
Major John A. Rubino, Jr., USAF, B.S. (St. Louis University). Asst. Prof., Aero- 
space Studies 

Charles L. Saccardo, B.S.B.A. (Northeastern University), M.A. (Georgetown Uni- 
versity), Instr., Economics and Management - 
Dominick A. Sama, S.B., S.M., Sc.D. (Massachusetts Institute of Technology), 
Director of the Graduate School, and Prof., Chemical Engineering and 

Paper Engineering 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Prof., Chemistry 

Bernard Selikson, B.S., M.S., Ph.D. (New York University), Prof., Nuclear 

Science and Engineering 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union College), 
Asst. Prof., Mechanical and Textile Engineering 
James C. Sethares, B.S.E.E. (University of Massachusetts’), S.M.E.E. (Massa- 

chuetts Institute of Technology), Lect., Electrical Engineering 
Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts In- 
stitute of Technology), Asst. Prof.. Physics and Mathematics 
John H. Skinkle, S.B. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Prof., Textile Chemistry 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Elec- 
trical Engineering 

Carl A. Stevens. B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University). P.E. (Massachusetts), Prof., in charge of Department 
of Electrical Engineering 

Harry E. Stockman, E.E. (Stockholm Technical Institute), M.S. (Royal Institute 
of Technology, Sweden), Sc.D. (Harvard University), P.E. (Massachu- 
setts), Prof., Electrical Engineering 

Albert Stone, Jr., B.A., LL.B. (University of Texas), M.A. (University of Houston), 
Ph.D. (Harvard University), Assoc. Prof., Languages and Literature 
Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Missouri), 
Asst. Prof.. Physics and Mathematics 

Virginia S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Uni- 
versity), Instr., Physics and Mathematics 
Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts), 

Prof., Plastics Technology 

George J. Toscano, B.S. (Northeastern University), C.P.A., Asst. Prof., Econ- 
omics and Management 

Martin Trust, B.M.E. (Cooper Union), S.M. (Massachusetts Institute of Tech- 
nology), Asst. Prof., Mechanical and Textile Engineering (on leave of 

absence) 
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Col. Charles L. Vacanti, USAF, B.S. (University of Nebraska), M.A. (University 
of New Mexico), Prof., in charge of Department of Aerospace Studies 
David P. Wade, B.S. (Lowell Technological Institute), Instr., Electrical Engineering 
Francis R. Walsh, B.S., M.A. (Boston University), Instr., Social Sciences 
Tso-Chou Wang, Dip., D.Eng. (Technische Hochschule, Germany), Assoc. Prof., 
Mechanical and Textile Engineering 

Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Asst. Prof., Social Sciences 

A. Edwin Wells, B.T.E. (Lowell Technological Institute), M.Ed. (Boston Univer- 
sity), P.E. (Massachusetts), Prof., Mechanical and Textile Engineering 
Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Assoc. Prof., Textile Technology 

Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Prof., Physics and Mathematics 
Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 

Professors Emeriti 

Herman H. Bachmann 
Horton Brown, B.S. 

William G. Chace, Ph.B. M.S. 

Harold C. Chapin, A.B., A.M., Ph.D. 

Lester H. Cushing, A.B., Ed.M. 

James G. Dow, A.B. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 

Nathaniel E. Jones 

James H. Kennedy, Jr., B.T.E. , M.S. 

Gilbert R. Merrill, B.T.E. 
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ADMINISTRATIVE ASSIGNMENTS 


Admissions Office 

Maurice W. Harrison, B.T.E., Director of Admissions 
Mary E. Perkins, Secretary 

Assistant to the President's Office 

Kleonike J. Bentas, Secretary 

Buildings and Power 

George F. Abodeely, LL.B., Administrator 

Ralph E. Frost, Chief Engineer 

Joseph A. Nerney, Maintenance Foreman 

Bursar's Office 

Richard F. Connolly, Business Office Manager 

Wilfrid J. Brodeur, Bursar 

Irene D. Burns, Clerk 

Gerald F. Cronin, Administrative Assistant 

Diane M. Faulkner, Clerk 

Patricia J. Gallagher, Bookkeeper 

Charles F. Johnson, Property Officer 

John L. Sayer, Bookkeeper 

Mary C. Sullivan, Clerk 

Russell H. White, Clerk 

Data Processing 

B. C. Rae, B.Sc., Director 

Dean of Faculty's Office 

Theresa D. Leblanc, Secretary 

Dean of Students' Office 

Barbara Jean Maccaron, Secretary 

Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 
Mona M. Davis, Secretary 
Frank B. Ridge, Chemical Storekeeper 

Division of Evening Studies 

Caroline C. Dimitriou, Secretary 
Ann V. Lenihan, Clerk 
Luke E. McCarthy, Recorder 

Division of General Studies 

Joanne M, Poitras, Secretary 

Division of Physics and Engineering Science 

Joan Cinq-Mars, B.S., Secretary 
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Roy M. Cowdrey, B.S. 

Eleanor M. McKenna, Secretary 

Leo F. Patenaude, Electronics Equipment Supervisor 

Graduate School Office 

Anita B. Lacie, Secretary 

Guidance 

John J. MacLaughlan, Ph.B., A.M., Director 

Health Services 

Arlene D. Gordon, R.N. 

(Local physicians and specialists as required) 

In-Service Training Program 

John J. Delmore, Administrative Assistant 

Libraries 

Howard K. Moore, A.B., A.M., Ph.D., Director 

Joseph V. Kopycinski, B.S., M.S., M.S. in Library Science, 

Charles F. Donaldson, Library Assistant 

Ruth B. Fitzgerald, Senior Library Assistant 

Mary P. Frascarelli, Library Assistant 

Eleanor T. Lessard, Library Assistant 

Vera Boyd Meehan, B.S., Senior Library Assistant 

Ann V. Pendergast, Library Assistant 

June E. Traverse, Library Assistant 

Placement Office 

Michael J. Taylor, B.A., Director of Placement 
Carole A. Asadoor, Clerk 

President's Office 

Helen G. Flack, S.B., Executive Secretary 
Elizabeth P. Kennedy, C.P.S., Secretary 

Receptionist 

Lorraine I. LeDoux 

Registrar's Office 

Walter M. Drohan, A.B., A.M., Registrar 

Mary P. Kloppenburg, Clerk 

Nora M. MacBrayne, Secretary 

Mabel M. Murphy, Clerk 

Catherine P. Ouellette, Clerk 

Special Services 

Anita B. Lacie, Secretary 

Summer School 

Ernest P. James, B.T.C., M.S., Director 


Librarian 
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GENERAL INFORMATION 


History 

Lowell Technological Institute was incorporated in 1895 and formally 
opened for the teaching of textile technology subjects on January 30, 1897. 
It was then known as the Lowell Textile School and awarded only certificates 
and diplomas. Growth of the school in size, prestige, and scope of curriculum 
was rapid, and in 1913 it was granted the right to confer four-year degrees in 
textile engineering and textile chemistry. 

In 1928 the name was changed to the Lowell Textile Institute to indi- 
cate more fully the collegiate status of the institution. Its continued growth 
resulted in further diversification of its areas of specialization, and since 1949 
degree programs have been added in the fields of leather chemistry, pa- 
per engineering, electrical engineering, plastics technology, mechanical en- 
gineering, chemistry, chemical engineering, physics, mathematics, nuclear science, 
nuclear engineering, industrial management, business administration and me- 
terology. 

In view of the present greatly expanded scope of the engineering program, 
the name of the college was once more changed, in 1 953, to the Lowell 
Technological Institute. The Institute grants Bachelor of Business Adminis- 
tration, Bachelor of Science, Master of Science, and Doctor of Philosophy de- 
grees. 

Since 1918, when the property of the school was transferred to the 
Commonwealth of Massachusetts, it has been under the control and manage- 
ment of a Board of Trustees appointed by the Governor of the Commonwealth. 

Accreditation 

The Institute is a member of the Senior College Division of the New 
England Association of Colleges and Secondary Schools. The United States De- 
partment of Education and the Armed Forces consider such membership 
equivalent to regional accreditation. It also holds membership in the American 
Council on Education and in the College Entrance Examination Board. The 
Engineers' Council for Professional Development extends accreditation to the 
curricula in electrical, mechanical, and textile engineering, and the chemistry 
program is approved by the American Chemical Society. 

Graduates of the Institute have been accepted for graduate study at 
nearly all leading universities. The Institute's prestige attracts students annually 
from many foreign countries. All races and religions are represented in the 
enrollment. Although the majority of its students are men, the Institute is co- 
educational. 
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Campus 

The Institute is located 25 miles north of Boston in Lowell, Massachusetts, 
a city of nearly 100,000, long famous as a textile center and more recently 
noted for its increasingly diversified industries. The 25-acre campus, situated 
on the Merrimack River, includes eleven main buildings, among them the 
library, an auditorium-administration building, six classroom-laboratory build- 
ings, two residence halls, and a power plant. A $4,500,000 nuclear center 
and a $2,120,000 physical education building are under way. 

Alumni Memorial Library 

The library, dedicated to alumni of the Institute who served in World 
Wars I and II and the Korean conflict, was erected in 1951 by the Alumni 
Association through contributions from alumni and friends. Besides a book 
stack capacity of 80,000 volumes, it contains student activity offices and alumni 
headqurters and houses one of the world's most complete collections of textile 
books as well as numerous special collections in the fields of paper, leather, and 
plastics. It also serves as a depository for U. S. government publications and 
is available to industrial concerns through its Industrial Corporate Membership 
program. 

Equipment 

Laboratory equipment used in the instructional and research programs of 
the Institute is valued at more than $10,000,000. It includes such varied ap- 
paratus as an electron microscope, analog and digital computers, and full-sized 
industrial machines as well as complete pilot-plant facilities in all technological 
areas, paper, plastics, leather, and textiles. , 
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ADMISSION OF UNDERGRADUATES 


New students are selected from those applicants who during their prep- 
aratory education have shown academic promise and strength of char- 
acter. Besides scholastic rating and test results, high value is placed upon 
their evidence of leadership and contribution to school and community life. 

Application for admission should be made as soon as possible after the first 
marking period in the candidate's senior year of secondary school. Applicants 
who apply before the first marking period will not be considered until the Ad- 
missions Office has received senior grades for this period. The responsibility 
of having these marks forwarded to Lowell Technological Institute rests with 
the applicant. Students from other countries are advised to start the appli- 
cation procedure not less than 1 2 months in advance of the expected date 
of enrollment. 

Correspondence is welcomed prior to their senior year from students in 
high school who may require help in adapting their secondary-school programs 
to fit the needs of the freshman year at the Institute. Requests for applica- 
tion blanks and all correspondence relating to matriculation should be addressed 
to the Director of Admissions. 

Applications for admission must be received by the Institute on or be- 
fore June 1, prior to the September in which the applicant wishes to matriculate. 

All admission records, once submitted, become the property of the Insti- 
tute and cannot be returned. 

An applicant who is in need of financial assistance may request an 
application for a loan under the National Education Defense Act or an appli- 
cation for scholarship aid AFTER he has been accepted for admission to Lowell 
Technological Institute. 

Application Procedure 

A candidate for admission should: 

1. Complete the first two pages of the admission application form. 

2. Attach a certified check or money order in payment of the appli- 
cation deposit of $10 (see Student Expenses for explanation). 

3. Submit the entire application form to the office of his secondary- 
school principal, with a request that the office fill out pages 3 and 4 and 
mail the completed application directly to the Director of Admissions. 

4. Request transcripts be sent to Lowell Technological Institute from 
any college, preparatory school, or institution of learning beyond secondary 
school that he has attended. 

5. Make direct application to the College Entrance Examination Board, 
P. 0. Box 592, Princeton, N. J., with a request to take the Scholastic Apti- 
tude Test which is required of all applicants for admission to the freshman 
class at the Institute. The applicant must take the Scholastic Aptitude Test 
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during his senior year in secondary school or thereafter. Letters, telephone 
calls, etc., will not be accepted in place of the official score card. 

Applicants for admission who are in the upper 20% of their high-school 
class scholastically may be admitted by the Director of Admissions prior to their 
completion of the C.E.E.8. examinations. This examination, however, must be 
completed during the senior year and the results forwarded to Lowell Tech- 
nological Institute before final acceptance is granted. 

6. Undergo a complete health examination by his family physician. 
The physician must return to the Director of Admissions, in duplicate, on 
forms provided by the Institute, a certificate of good health, indicating the 
date of the examination. Health certificates are not sent to the applicant 
until he has been finally accepted by the Institute. 

7. File a certificate of residence, filled in both by the candidate for 
admission and the city or town clerk of his place of residence. The certificate 
of residence is not sent to the applicant until he has been finally accepted by 
the Institute or accepted in the summer precollege program. 

8. Upon receipt of his letter of admission, submit a prepayment of 
tuition (one-half of the first semester's tuition) within 30 days. This fee is 
nonrefundable if the applicant does not enroll. 

Students in the Precollege Refresher Program of the LTI Summer Session 
are not required to make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving his final ac- 
ceptance letter he should instruct his secondary school to send a transcript of 
his final grades to the Admissions Office after his graduation. 

Individual interviews are not required. However, applicants (and parents, 
when possible) may visit LTI on one of the regularly scheduled High-School- 
on-Campus days. Personnel from the Admissions Office will be available to 
answer questions, and guided tours of the campus will be conducted on these 
days. This year they will be held on October 22, 1965, and on February 24, 
1966 and April 22, 1966, commencing at 10:30 a.m. in Cumnock Hall. No 
appointment is necessary. 


Requirements for Admission 

All applications are reviewed by the Committee on Admissions in order 
to determine the eligibility of each candidate, and the final decision as to 
eligibility is made by that Committee. Conditions for acceptance follow: 

1. A candidate for admission must be a graduate of a secondary school 
approved by the New England Entrance Certificate Board, the Regents of 
the State of New York, or a board of equal standing. 

2. For all courses except Business Administration a candidate must 
have completed the following units of secondary-school study: 
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algebra (quadratics and beyond) 

plane geometry 

trigonometry 

English 

American history 

chemistry (including laboratory) 


2 units 
1 unit 
Vi unit 
4 units 
1 unit 
1 unit 


or 

physics (including laboratory) 


1 unit 


Preference is given to applicants offering both chemistry and physics. 
Those who do not offer both are urged to make up the deficiency in the 
Summer Session Precollege Refresher Program. Besides the listed prerequi- 
sites, applicants may offer credit in such elective subjects as languages, history, 
mechanical drawing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 16 units. Each 

% 

of these units is equal to one secondary-school subject satisfactorily completed 
during one academic year of at least 36 weeks of four 40-minute meetings 
each week, or the equivalent. 

3. For admission to the course in Business Administration a candidate 
must have completed 16 units of approved high-school work (English 4, mathe- 
matics 2, American history and social studies 2, laboratory science 1, foreign 
language 2, electives 5) as well as the Scholastic Aptitude Test. He should 
also indicate his choice of this program on the top right-hand corner of the for- 
mal application form. 

In evaluating credits offered for admission, the Institute is guided primarily 
by the quality of the scholastic record of the applicant and by his promise 
on grounds of intellect and character. Therefore, an applicant whose prepa- 
ration has not followed the normal pattern with respect to the accumulation 
of unit credits should not hesitate to apply for entrance, provided that the 
quality of his scholarship gives evidence of ability to do college work and 
provided that he is recommended by his school. 

Admission with Advanced Standing 

Transfer students must file a formal application for admission to the 
Institute and must answer yes" to question 6(b) on page 1 of the applica- 
tion. This must be received prior to April 1 of the year in which the student 
wishes to matriculate. 

Transfer credit is given for courses satisfactorily completed with a grade 
of C or better which are the equivalent in quality and scope of those given 
at the Institute. Final decision on transfer credit rests with the appropriate 
division chairman and the Director of Admissions. 

Transfer students who have not taken the Scholastic Aptitude Test of 
the College Entrance Examination Board for matriculation at their previous col- 
lege may be required to do so. It is the responsibility of the transfer student 
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to ascertain (ram the Admissions Office the procedure to be followed prior 
to his acceptance. 

Transfer credit for subjects taken prior to admission to the Institute wi 
not be given any student after his matriculation. 


Students from Other Countries 

All foreign applicants for whom English is a second language and who 
have been in the United States for less than two years must take an Engl.s 
proficiency test and have the results sent to the Director of Admiss.ons prior 
to filing a formal application with the Institute. This test as een urnis 
to American consular officers by the Department of State. Students s ou 
arrange to take that Department's English language examination and reques 
that the results be sent to Lowell Technological Institute. When for Qn | ^ 
it is not possible to take the consular examination, the applicant should ma e 
arrangements with the Director of Admissions to take tests recommen e y 
Lowell Technological Institute. 


The Institute accepts every year foreign applicants in each class in num- 
bers up to 5% of that class. In all other respects, the admission procedure 
for foreign students is the same as that required of U. S. citizens They are 
urged, however, to have the transcript of their secondary-school and/or college 
records, as well as all other application materials, submitted, in English, not 
less than twelve months in advance of the expected date of enrollment. A 
applicants should have considerable facility in speaking and writing English 
and should have financial resources sufficient for at least their first year of 
study. They are expected to complete the same schedule of courses assigned 

to U. S. students. 


To facilitate their adiustment to campus life, all freshman male students 
from other countries are required to live in the Institute's residence halls and 
ore assigned to rooms shared by U. S. students. Students must supply them 
own towels, sheets, pillows and pillowcases, and blankets or may subscr.be o 
a laundry service. Bedding, as well as clothing, should be suitable for a clt- 
mate in which temperatures normally fall well below the freezing po.nt dunng 


the winter months. 
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Coronation of Ball Queen 



Student-Faculty Seminar 




STUDENT HOUSING AND SERVICES 

Residence Halls 

All male freshmen not living at home are required to live in the resi- 
dence halls on campus unless they are excused in writing by the Dean of 

Students. Excuses are reviewed at the beginning of each semester and may 
be cancelled, should conditions warrant. 

Application for permission to occupy other living quarters must be made 
by letter to the Office of the Dean of Students. 

Permission is accorded in cases where the student lives a reasonable dis- 
tance from the Institute, where financial hardship would be involved through 
living in a residence hall. 

Although rooms are furnished by the Institute, students must take care 
of them. Each student must supply his own sheets, pillow and pillowcases, 
blankets, towels, and personal linens or may subscribe to the laundry service 
provided to all resident students at cost. Each occupant of a room is respon- 
sible for damage which may result to furniture or equipment. 

Room assignments in residence halls are made for the full academic 
year. A change of room is not permitted except in rare instances and may 
be accomplished only after formal application for the change is approved by 
the Dean of Students. 

Rental charge for each residence room is made for the academic year. 
While the charge covers occupancy only during periods when the Institute is 
in regular session, it may, at the discretion of the Institute, be extended to 
include vacation periods. 

Room assignments are made as equitably as possible and in the order 
that applications are received. The Dean s Office supplies a list of approved 
rooming houses where students may reside who are unable to be placed in 

residence halls. 

Students are cautioned to make no legal agreements nor sign residence 
leases with persons outside the Institute. 

Dining Hall 

A cafeteria and a snack bar are available in the residence halls, but 
use of campus dining facilities is not compulsory. 

Health Service 

The dispensary is in charge of a registered nurse for eight hours each 
school day. Students receive first-aid treatment at the dispensary and are 
advised as to the best procedure to take in case of illness. Medical services 
are available to students 24 hours daily. There are three excellent modern 
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hospitals in the immediate vicinity of the Institute. Students must bear their 
own medical fees and hospital charges. 

If a student requires emergency surgical treatment, every effort is made 
to communicate with his parent or guardian. Failing this, such action is taken 
as appears to be necessary in the interest of the student. 

Accident insurance during the academic year is compulsory and is in- 

cluded in the activity and insurance fund. Health insurance also is available, 
on a voluntary basis, through the Office of the Dean of Students. 

Guidance 

The guidance program, under the supervision of the Dean of Students' 

Office, starts with the admissions procedure and continues throughout the 

freshman year. During registration, a testing program is conducted, results 
of which are used to supplement the student's scholastic record and his Col- 
lege Entrance Board examinations. During Orientation Week, the freshman 
attends a series of lectures whose purpose is to help him in his adjustment to 
college requirements. 

Each freshman is assigned by the Director of Guidance to a faculty mem- 
ber who is his primary contact with other phases of the guidance program. 

This adviser, who is also a freshman instructor, arranges individual consul- 
tations and provides advice and referral help in scholastic, financial, personal, 
or health problems. 

Other phases of the guidance program include lectures on effective study 
and tutoring programs under the sponsorship of Circle K, as well as faculty 
tutorial sessions. In the second semester of the freshman year a series of 
lectures is offered to help the student to become aware of the curricula at 
the Institute and to determine what course he should elect for the next 
three years. 

Guidance in the upper classes is generally conducted in scholastic mat- 
ters by the head of the department concerned and in personal problems by 
the Director of Guidance. 
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STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies and gentle- 
men and of sufficient maturity and poise to enable them to live in an adult 
environment. Regulations are framed not to restrict the conduct of indivi- 
duals or groups but to provide a pattern so that a large body of students may 
live and work in harmony. 

A student may be dropped from the rolls whenever it is considered in 
the best interests of the Institute. 

In some laboratories students are required by state law to wear safety 
eyeglasses, which may be purchased at the LTI Bookstore. The instructor in 
each class requiring the use of such eyeglasses will inform the students of the 
necessity of using them. 


Disciplinary Action 

Disciplinary action may be in the form of censure, restriction, suspen- 
sion, or dismissal, according to the measure of an offense. Whenever such 
action is taken, notation of the penalty is made a part of the permanent rec- 
ord of the student. 

Attendance 

All students must attend all classes, although a limited number of ab- 
sences is permitted. Attendance is taken at all classes. Students charged with 
unexcused absences, particularly immediately before and after holiday and 
vacation periods, are subject to disciplinary action. 


Academic Grades 

The student's semester rating is a weighted value used to denote his 
relative standing. The values assigned are as follows. 


A+ 

4.30 

(97-100) 

c+ 

2.30 

(77-79) 

A 

4.00 

(93-96) 

C 

2.00 

(73-76) 

A— 

3.70 

(90-92) 

c— 

1.70 

(70-72) 

B+ 

3.30 

(87-89) 

D+ 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(63-66) 

B— 

2.70 

(80-82) 

D— 

0.70 

(60-62) 


F 0 (below 60) 


These point values, when multiplied by the credit hours assigned to the 
subject and added together, are divided by the sum of the credit hours to 
give the student's semester rating. The cumulative rating for more than one 
semester is obtained an the same manner as the computation for the rating 
of a single semester. 
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The Dean's List is composed of students who have a semester rating 
of 3.00 or higher, with no current failures. 

In order that a student be classified "clear”, he must achieve the fol- 
lowing minimum semester ratings: 

first-semester sophomore 1.45 first-semester junior 1.55 

second-semester sophomore 1 .50 second-semester junior 1 .60 

first-semester senior 1 .65 

A student must achieve the following cumulative ratings: 


beginning of sophomore year 

1.40 

beginning of junior year 

1.50 

beginning of senior year 

1.60 


Probation and Dismissal 

A student is placed on probation when his semester rating is below 1.35. 
A student who fails to achieve the required cumulative rating shall be placed 
on probation. The probationary period covers the entire semester following 
the issuance of the semester or cumulative rating which placed the student 
on probation. 

A student on probation may not represent the Institute in any public 
function or any extracurricular activity and my not hold any class office or 
other office during his term of probation. If a student receives a semester 
rating below 0.70, he is automatically dropped from the Institute without bene- 
fit of a probationary period. A student with a semester rating of less than 
1 .35 for two consecutive semesters is dropped from the Institute for at least 
one semester. If a student is dropped for either of the last two reasons, he 
should plan to take courses at some other college before applying for read- 
mission at LTI. 

A student on academic probation will be dropped from the Institute for 
at least one semester if during his probationary semester he fails to achieve 
the required semester rating. 


Requirements for Graduation 

In order to be recommended for the baccalaureate, a student must: 

1. Complete successfully one of the prescribed curricula with no sub- 
stitutions for major subjects and no unremoved failures in a major 
subject. 

2. Earn a cumulative rating of 1.70 or above for the entire period at 
the Institute. 

3. Fulfill the residence requirement of one academic year. 
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Graduation Honors 

Academic honors are awarded at the annual Commencement exercises 
by appropriate notation on the degree forms for the baccalaureate and by 
printing in the Commencement program the names of the students who have 
earned such recognition. Honors are awarded according to the following stand- 
ards of achievement: 

With Honors — graduation with a rating of at least 3.00 but less than 
3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or higher for 
the entire period of study Qt the Institute, 

With Highest Honors — graduation as the highest ranking student in 
the class and with a rating of 3.70 or higher, contingent upon the completion 
of at least six semesters of work at the Institute. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to students en- 
rolled in the day program at the Institute. Fees and expenses of the Evening 
Division are listed in a separate bulletin. All fees are established by the 
Board of Trustees and are subject to change without notice. 

Payment of tuition and fees is an integral part of the registration process 
which must be completed before a student may attend classes. In special cases 
a delay in payment may be authorized, but all fees must be paid no later than 
the close of the sixth week of classes of the semester concerned. Requests for 
such a delay must be approved by the Dean of Students before a student's 
registration is complete. 


APPLICATION DEPOSIT $10 

This is payable by certified check or money order and is filed with the 
Director of Admissions at the time of application. 

1 . If the applicant is accepted for admission and is duly enrolled as a 

student at the Institute, the entire amount of this deposit is credited 
toward his tuition charges on the day of registration. 

2. If the applicant is not accepted for admission, the entire amount of 

the deposit is refunded. 

3. If the applicant is accepted for admission but does not choose to 

enroll, no refund is made. 

4. If the applicant is accepted for admission but is called to duty in 

the armed forces of the United States, he is entitled to a refund of 
the entire amount of the application deposit. 

5. The Institute requires the prepayment of 50% of the first semester's 

tuition within 30 days of the date upon which the applicant is 

accepted for admission. For Massachusetts residents this amounts 
to $50. This prepayment is forfeited if the student fails to register 
at the Institute. In rare instances, such as sickness which would 
prevent the applicant from enrolling, this rule may be waived by 
the Dean of Students. 

TUITION 


(per year) 


U. S. citizens who are residents of Massachusetts $200 

All others $600 


Special students carrying a total of 10 or more credit hours must pay 
the full tuition fee. 
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Special students carrying less than 10 credit hours pay charges according 


to the following schedule: 

U. S. citizens who are residents of Massachusetts $10.00 per cr. hr. 

All others $ 30 00 P er cr * hr ' 


Because Lowell Technological Institute is state-supported, its educational 
program and facilities are made available at a low tuition rate to students 
from the Commonwealth. Eligibility for the low tuition is determined under 
the following policies established by the Board of Trustees. 

1. Every student claiming residence in Massachusetts must file with the 
Dean of Students a certificate signed by either the town or city 
clerk of the community claimed as legal residence, stating that his 
parents or guardian is a legal resident of the Commonwealth of 
Massachusetts. 

2. The residence of a minor follows that of the parents, unless the minor 
has been emancipated. A minor student who has been emancipated 
must also present documentary evadence of emancipation. 

3. A minor under guardianship must present documentary evidence of 
the appointment of a guardian in addition to the certificate of 
residence of a guardian. 

4. The residence shown on the application at the time of initial appli- 
cation for admission determines the appropriate tuition charge to 
be made for the entire period or periods of the applicant s enrollment. 

5. The residence of a wife follows that of the husband. 

6. Application for classification of residence must be made by the student 
on a prescribed form obtainable at the Institute. Misrepresentation 
of facts to evade payment of the proper rate of tuition constitutes 
sufficient cause for suspension or permanent separation from the 
Institute. 

7. Payment of one-half of the total yearly tuition must be made dur- 
ing the registration period of each semester. 

8. The President of the Institute is authorized to adjust individual cases 
within the spirit of these rules. 

Note: Wherever mentioned above, the word residence means legal domicile. 

ROTC DEPOSIT $ 25 

This deposit covers loss of, or damage to, uniforms or equipment used 
for ROTC instruction and is required of all students enrolled in that program. 
The entire amount, minus charges, is refunded upon completion of ROTC 
requirements. If, at any time, the charges against a student exceed the 
amount on deposit, he must pay the charges and make an additional de- 
posit of $25. 
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ACTIVITY AND INSURANCE FUND $49 

Each student enrolled in 10 or more total credit hous must pay this 
sum in the first semester for the entire academic year. Payment of this 
entitles the student to free admission to all athletic events, a mailbox in the 
campus post office, subscription to the student newspaper, and a copy of 
the yearbook. A portion of the fund helps to support the general student 
activities under the jurisdiction of the Student Council and other general and 
special activities at the direction of and under the jurisdiction of the President. 
It pays for the compulsory accident insurance policy which covers each student 
during the academic year. It is not refundable. 

RESIDENCE HALLS 

The residence hall charge is at the rate of $700 per room for the 
academic year, this sum to be divided equally among all occupants of the 
room (two to four students). One-half of the charge is payable by each oc- 
cupant at the beginning of each semester. 

LATE REGISTRATION FEE $5 

A student who does not complete his registration (including the payment 
of all fees) by the close of the registration period must pay this additional fee. 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition charge in any 
semester may audit courses in that semester without charge, provided per- 
mission is obtained by special action through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tuition charge for 
the semester must pay $5 per credit hour to audit a course and must obtain 
permission from the Dean of Students. 

COMMENCEMENT FEE $15 

This fee applies to graduating students only and covers such Commence- 
ment expenses as degree form and case, rental of cap and gown, invitations, 
printing, and any other expenses approved or directed by the President. 

OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three transcripts of his 
scholastic record. A charge of $1 per copy is made for each additional 

transcript. 

BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting equipment, 
and the like and must pay for any breakage or damage they may cause 

to machines, laboratory equipment, or other property of the Institute. 

Laboratory equipment may not be removed from the premises except 

by special permission. 


33 


REFUND SCHEDULE 


Application for refunds must be filed with the Bursar upon the student's 
withdrawal, and the refunds will be made as follows: 

No. of Weeks Refund 

At least But less than Rate 

0 2 80% 

2 3 60% 

3 4 40% 

4 5 20 % 

5 and over None 

SUMMARY OF EXPENSES PER YEAR 

Tuition 

U S citizen who are residents of Massachusetts $ 

$600 

All others 

_ . , ... $700 per room. 

Residence halls r 

divided equally among occupants (2 to 4) 

$ 49 

Student activity and insurance fund 

$ 25 

ROTC deposit 

Books, supplies, and related miscellaneous expenses (approximate) $100 

There is no set boarding fee, but a cafeteria is available for meals on a 

cash basis. 
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FINANCIAL AID 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial firms have con- 
tributed funds for scholarships available to students and prospective students 
at the Institute. Many of the scholarships are renewable annually for 

the balance of the student's undergraduate program, provided a satisfactory 
scholastic average is maintained; others are for a specified period of time. 

At present, scholarships are available only to citizens of the United 
States. 

All entering freshmen who are candidates for scholarships should make 

direct application for admission to the Director of Admissions before April 1 
and should have completed the Scholastic Aptitude Test of the College 
Entrance Examination Board by that date. To arrange for the test, candidates 
must also make direct application to the College Entrance Examination Board, 
P. 0. Box 592, Princeton, N. J., with a request to take the Scholastic Aptitude 
Test. In addition, the applicant should request and complete a scholarship and/ 
or loan application. 

Unless otherwise specified, all scholarships are granted by vote of the 

Scholarship and Awards Committee of the Institute. While honor grades are 

not required to maintain a scholarship, the recipient is expected to remain in 
good standing in college and to progress normally from year to year. Grades 
which prevent normal progress or conduct which results in probation, suspension, 
or dismissal terminates the scholarship. 

AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 
Albany Felt Company Scholarship 

One annual grant of $500 to a freshman entering the Institute is made 
by the Albany Felt Company. Each recipient is given an opportunity for sum- 
mer employment at the company while in college. 

Alumni Association Scholarships 

The L.T.I. Alumni Association makes available every year several schol- 
arships covering tuition and miscellaneous fees. They are renewable if satis- 
factory scholastic standing is maintained. Funds for these scholarships are 
derived from the following sources: 

Stephen E. Smith Scholastic Fund 

James T. Smith Fund 

Arthur A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowicki 

New York Chapter, L.T.I. Alumni Association 
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Berkshire Hathaway, Inc. Scholarships 

A number of scholarships covering tuition and living expenses for four 
years are offered in Textile Engineering and Textile Technology by Berkshire 
Hathaway, Inc., Providence, R. I. Male employees and sons of employees 
only are eligible. Students interested should contact Berkshire Hathaway, Inc., 
704 Hospital Trust Building, Providence, R. I. 

Russell L. Brown Scholarship, donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in Textile 
Engineering or Textile Technology. Preference is given to employees and sons 
or grandsons of employees of Davis and Furber Machine Company. Selection 
is based on general scholarship, initiative, and need. The stipened is $300. 
Appointments are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male student presenting the 
best exhibit in Technorama, science fair for Merrimack Valley high schools, 
held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of Technorama, 
science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every two-year 
period through competitive examination to residents of Lowell, Mass., who are 
enrolled in the entering freshman class at the Institute. The amount of each 
scholarship is $200, and each is renewable provided satisfactory scholastic grades 
are maintained. 

Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, Inc., one or two 
Greater-Lowell residents are eligible for full tuition scholarships, renewable 
annually. Selection is based upon evidence of good moral character and high 
scholastic standing. 

Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to residents of 
the Commonwealth of Massachusetts who are enrolled in the freshman class 
at the Institute. Awards are made on the basis of competitive examination, 
and the scholarships are renewable on the condition that satisfactory grades 
are maintained. 

Paper Engineering Department Scholarships 

Five scholarships, each amounting to $2000 over the four-year period, 
are available to incoming freshmen who plan to enroll in the Paper Engi- 
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neering program. Scholarship holders receive annual stipends of $500 pro- 
vided they maintain good academic standing. 

Present contributors to this scholarship program include the following: 
Carter, Rice, Storrs & Bement, Inc. 

Crane & Company, Inc. 

Crocker, Burbank & Co., Association 
Dennison Manufacturing Company 
Erving Paper Mills 
Fraser Paper Ltd. 

Hollingsworth & Vose 
International Paper Company 
Ludlow Corporation 
Mohawk Paper Mills 
Nashua Corporation 
Oxford Paper Company 

Paper Management Association, Connecticut Valley Division 

Riegel Paper Corporation 

Tileston & Hollingsworth Company 

Triangle Foundation 

S. D. Warren Company 

Sylvan I. Stroock Scholarship, donated by 
S. Stroock & Co., Inc. 

A $500 scholarship is awarded each year on the basis of scholarship, 
financial need, leadership, and promise of success in textile fields from funds 
established by S. Stroock & Co., Inc. 

Science Count-Down Scholarship 

A one-year tuition scholarship is available annually to a student who 
has won first place in Science Count-down, the televised science quiz for 
Massachusetts eighth-grade pupils, cosponsored by the Institute and WBZ-TV, 
the Westinghouse Broadcasting Company television station in Boston. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United Elastic Corporation 
to students in textiles. Preference is given to employees or their families, 
or to residents of communities where plants are located. Especially preferred 
are native New Englanders. Recipients must agree to work summers in ap- 
proved plants, and the Corporation furnishes suitable employment to scholarship 
recipients during summer vacations and following graduation, as far as possible. 
Awards are based upon good character and standing in the community and 
aptitude for technical training. They are renewable annually under the usual 
conditions. Applications should be made through the plant nearest the resi- 
dence of the applicant. Plants are located at Easthampton, Lowell, and Little- 
ton, Mass.; West Haven, Conn.; and Stuart, Va. 
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United States Rubber Company Foundation 

This Foundation has established scholarships for students who have suc- 
cessfully completed at least two years of college in which they have demonstrated 
leadership, capacity for higher education, and a recognition of its cultural and 
economic value. Applicants must be in need of financial assistance, and re- 
cipients assume a moral obligation to repay over a reasonable period at least 
25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and fees for one 
year, is available to an undergraduate in an engineering program. Selection 
is based upon need and ability. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by employees 
of the former Merrimack Manufacturing Company in memory of Jacob Zis- 
kind. Qualifications include good character, scholastic record, initiative, and 

ability. 

AVAILABLE TO UPPERCLASSMEN ONLY 

Allied Chemical Foundation Scholarships 

Two grants of $750, given by the Allied Chemical Corporation, are awarded 

to worthy students majoring in Textile Chemistry or Textile Engineering. 

Arthur Besse Memorial Scholarship 

The Arthur Besse Memorial Trust awards a $500 scholarship each year 
to a student majoring in textiles and planning to continue in that industry 
after graduation. The award is based on need, scholarship, and qualities of 
character and leadership, and it is renewable under the usual academic con- 
ditions. 

A.S.T.M.E. Awards 

Merrimack Valley Chapter 113, American Society of Tool and Manu- 
facturing Engineers, awards $100 annually to a junior-class member in good 
standing of the Student Chapter on the basis of leadership, scholarship, need, 
and contribution to the Society. The A.S.T.M.E. Student Chapter presents the 
Prof. J. Arthur Ainsworth award of up to $100 annually to any chapter mem- 
ber in good standing on the same terms. 

Boston Paper Trade Association Scholarships 

Two scholarships, each for $150, are open to sophomores, juniors, and 
seniors enrolled in Paper Engineering who are residents of New England. 
Awards are based on scholarship and character. 

Chemstrand Corporation Scholarship 

A scholarship of $500 is available to a superior, deserving student en- 
rolled in textiles. Donor is the Chemstrand Corporation. 
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DeBell-Richardson Scholarship 

DeBell-Richardson, Inc., the D. & R. Pilot Plants, Inc., and John M. 
DeBell have established a scholarship for a student majoring in Plastics Tech- 
nology. It is awarded on the basis of scholastic success, extracurricular activi- 
ties, and financial need. 

Dixie Cup Scholarship 

The Dixie Cup Division of American Can Company of Easton, Pa., has 
established a scholarship in the amount of $500 per year. Students majoring 
in Chemical Engineering, Electrical Engineering, Mechanical Engineering, Paper 
Engineering, or Plastics Technology are eligible to apply, and selection is based 
on scholastic achievement, financial need, and extracurricular participation. 
The Company provides summer employment for the student holding the schol- 
arship. 

Foster Grant Scholarship 

The Foster Grant Company, Inc. of Leominster, Mass., makes available 
on a one-year basis a tuition scholarship to a deserving student in Plastics 
Technology who is a resident of Massachusetts. Preference is given to a 
sophomore living in the Leominster area; however, if there are no applicants 
from that area, another candidate may be chosen. Scholarship, personality, 
and over-all student contribution to extracurricular activities are the general 
criteria used in selecting the recipient. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable under the 
usual conditions, are made possible through the Gehring Memorial Foundation 
of New York, which may review the applications recommended by the Schol- 
arship Committee. The scholarships are in memory of Henry G. Gehring and 
his son, Edward H. Gehring, both of whom were engaged in the lace industry. 

New England Paper Merchants Association Scholarship 

A $100 scholarship is open to a sophomore, junior, or senior in Paper 
Engineering who is a resident of New England. It is awarded on the basis of 
scholarship and character. 

NOPCO Chemical Company Scholarship 

The NOPCO Chemical Company of Newark, N. J., has established two 
$250 scholarships open to students majoring in Chemical Engineering, Chem- 
istry, Paper Engineering, Plastics Technology, or Textile Chemistry who have 
proved themselves scholastically and who are active in extracurricular programs. 

Society of Plastics Engineers Scholarship 

A scholarship is granted annually by the Eastern New England Section 
of the Society of Plastics Engineers, Inc. to an upperclassman majoring in 
Plastics Technology. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob Ziskind Trust 


39 


for Charitable Purposes, scholarships are awarded annually and are renew- 
able under the usual conditions. The scholarships cover tuition and books. 
Seniors, juniors, and sophomores who have demonstrated high scholarship, 
financial need, and qualities of good character and leadership are eligible. 
Preference is given to, but not restricted to, students who received grants as 
freshmen from the Jacob Ziskind Memorial Fund for Freshmen. 

AVAILABLE TO GRADUATE STUDENTS ONLY 
Teaching Fellowships 

A limited number of part-time instructorships are available to qualified 
students working toward a graduate degree. Stipends range from $2000 
to approximately $2500, depending on the nature of the appointment, and 
reappointment in succeeding years is contingent upon satisfactory performance 
of duties. Appointees are expected to carry up to a half-time teaching load 
primarily involving supervision of undergraduate laboratories and review sections. 
All applicants for teaching fellowships must take the appropriate Advanced 
Graduate Record Examination as well as the Aptitude Tests. No special ap- 
plications are required, but applicants must submit their Graduate School ap- 
plications, transcripts, and letters of reference to the Director of the Graduate 
School no later than April 1. In addition, they should plan to take the Grad- 
uate Record Examinations in March or earlier. 

Research Fellowships 

The Lowell Technological Institute Research Foundation sponsors a limited 
number of research fellowships for graduate study in Physics. A stipend of 
$2500 plus tuition and fees is granted for one calendar year. The recipient 
carries a full graduate program during the fall and spring semesters and con- 
ducts his thesis investigation during the summer. 

All applicants for these fellowships must take the Advanced Graduate 
Record Examination in Physics as well as the Aptitude Tests. No special ap- 
plications are required, but applicants must submit their Graduate School ap- 
plications, transcripts, and letters of reference to the Director of the Graduate 
School no later than April I . In addition, they should plan to take the Graduate 
Record Examinations in March or earlier. 

National Science Foundation Cooperative Graduate Fellowships 

The Institute is a participant in the National Science Foundation's Co- 
operative Graduate Fellowship Program. These fellowships are awarded on 
the basis of ability. Candidates must be citizens of the United States on or 
before March 1 following the submission of their applications and must be 
admitted to full graduate status by the Institute prior to beginning their fellow- 
ship tenures. 

The stipend provided by the NSF for Cooperative Graduate Fellows is 
$2400-$2800 for those on a tenure of 12 months and $1800-$2100 for those 
on a tenure of nine months. There is an additional allowance of $500 for each 
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non-working dependent, and all tuition and fees are paid directly to the Institute 
by the NSF. 

One of the requirements for applying for an NSF Fellowship is to take the 
Aptitude Tests and the appropriate Advanced Test of the Graduate Record Ex- 
aminations. Because the application deadline for these fellowships is in the 
first part of November, it is important to make arrangements to take these 
tests early. 

Applications for NSF Cooperative Fellowships may be obtained from 
the Director of the Graduate School or from the Fellowships Section, National 
Science Foundation, Washington, D. C. 20550. 

Textile Salesmen's Association of New York Fellowship 

A graduate fellowship in textiles is awarded by the Textile Salesmen's 
Association of New York, based on academic accomplishment and demon- 
strated ability. The award is limited to full-time students working toward the 
M.S. degree in Textile Technology who plan to continue working in the field 
of textiles in this country after graduation. 

LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial assistance 
to continue their education at the Institute. Students may apply for loans 
through the Faculty Treasurer of the Lowell Technological Associates, Inc. 

Repayments which are made while the student is still enrolled at the 
Institute are interest-free. On loans repaid after the student leaves school 
interest is charged at the rate of 4%, starting three months after the date 
on which the student officially terminates enrollment. Repayments are not 
required until the student separates from the Institute, at which time repay- 
ments become due quarterly at the rate of $10 per quarter the first year 
and $20 per quarter each year thereafter until the loan is repaid. Addi- 
tional payments may be made at any time to reduce indebtedness at a more 
rapid rate. 

National Defense Education Loans 

The National Defense Education Act offers loans to needy students. 
Repayment begins one year after graduation, unless military service intervenes, 
whereupon repayment begins one year after leaving service. Interest is charged 
at the rate of 3%, beginning with the first payment. Repayments may be 
made over a 10-year period. A 50% forgiveness clause is included for 
students who enter the field of elementary- or secondary-school teaching for 
a period of five years. 

Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, has estab- 
lished a loan fund restricted to students majoring in Chemistry, Textile Chem- 
istry or Paper Engineering. The fund operates under the same conditions as 
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the Student Loan Fund. Application for Geigy loans may be made to the 
Dean of Students. 

AWARDS J u u 

Awards are made annually at an Honors Convocation conducted by the 
Scholarship and Awards Committee. A few awards are made at Commencement. 

American Association of Textile Chemists and Colorists Book Prize. This is 
awarded to the outstanding graduating senior in the Textile Chemistry course 
and includes a junior membership for one year in the A.A.T.C.C. The recipient 
is recommended by the Division of Chemistry and Applied Chemistry. The 
academic standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is made to the mem- 
ber of the senior class majoring in a textile program who is rated highest in 
scholarship, technical ability, industry, judgment, leadership, reliability, and 
ability to work with others. 

ACS Student Affiliate Chapter Award. A plaque is presented annually by the 
LTI Student Affiliate Chapter of the American Chemical Society to the out- 
standing senior majoring in Chemical Engineering or Chemistry, based upon 
academic performance and demonstration of research capability. 

ASTME Award. The Merrimack Valley Chapter, American Society of Tool 
and Manufacturing Engineers awards $100 to a member of the Student Chapter 
of the ASTME who is high in scholastic standing and in need of financial 

assistance. 

Chemistry Award. A book prize is awarded to the member of the freshman 
class who shows the greatest achievement in chemistry during the first semester. 

Circle K Book Award. A book is awarded to the freshman with the highest 
cumulative average for the first semester of his first year at the Institute. 

Dean's Key. This award, .sponsored by the Student Council, is given to the 
senior who has made the greatest extracurricular contribution to the Institute 
during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks are presented 
annually by the Chemical Rubber Company to the outstanding freshman in 
the physics program and the outstanding freshman in the mathematics program. 

Ben Faneuil Award. An annual award of $100 is made by Mr. Ben Faneuil 
of The Chelsea Industries, Chelsea, Massachusetts, to the sophomore majoring 
in Plastics Technology with the highest cumulative average. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity makes an annual 
award of $50 in memory of Profressor Jacob K. Frederick to a freshman, based 
on scholastic achievement and extracurricular participation. The award is ap- 
plicable to the recipient's tuition in the ensuing academic year. 
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Barnett D. Gordon Award. An award of $250 is presented to the freshman 
matriculating at the Institute who achieved the highest score in the mathe- 
matics section of the Scholastic Aptitude Test of the College Entrance Exam- 
ination Board. It is given by Barnett D. Gordon, formerly of the Board of 
Trustees of the Institute. 

Samuel P. Kaplan Memorial Fund Awards. An award of $100 is given at 
the end of each semester to the highest-ranking student in basic knitting. The 
fund was established by the New England Knitted Outerwear Manufacturers' 
Association in memory of Samuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by permanent inscription on 
a plaque the senior student in Paper Engineering selected by his classmates 
as having outstanding qualifications of merit. It is made by the New England 
Section of the Technical Association of the Pulp and 'Paper Industry in recog- 
nition of Helen U. Kiely's distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented to the member 
of the graduating class majoring in Textile Engineering or Textile Technology 
who has maintained the highest scholastic standing throughout the four years 
of his undergraduate work. 

Louis A. Olney Book Prizes. Selected reference books are awarded to the out- 
standing freshman, sophomore, and junior students in Chemistry or Textile 
Chemistry who are recommended by the Division of Chemistry and Applied 
Chemistry on the basis of academic standing in chemistry. 

Phi Psi Award. This award is given to a member of the graduating class who 
is outstanding in scholastic attainment, leadership, initiative, personality, loyalty, 
and courtesy. 

President's Medal. This award is made to the student who is graduated With 
Highest Honors for the most distinguished academic record in his class. 

Radio Station WLTI Award. The staff of the student-operated radio station 
WLTI awards a plaque annually to a member outstanding for conspicuous 
service and furtherance of the goals of the station. 

Textile Veterans Association Honor Award. A bronze medallion is given to an 
outstanding graduating student in a textile course on the basis of scholastic 
achievement, extracurricular participation, and over-all contribution to the In- 
stitute. Preference is given to veterans. The Association making the award 
represents all veterans of World War II now affiliated with the textile and 
allied industries. 
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OTHER ASSISTANCE FOR MASSACHUSETTS 
RESIDENTS ONLY 

Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition are avail- 
able both to freshmen and to upperclassmen. For full information write to 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 1 6, Mass. 


Massachusetts Scholarship Foundation Scholarships 

Awards ranging from $200 to $800 are made for the freshman year 
only by the Massachusetts Scholarship Foundation. For further information 
address 


Massachusetts Scholarship Foundation 
Committee on Awards 
1746 Cambridge Street 
Cambridge 38, Mass. 


Higher Education Loan Plan 

Under this HELP plan, students beyond the freshman year may obtain 
bank loans up to $500 a year upon especially favorable terms. More specific 
information is available from 

Massachusetts Higher Education 
Assistance Corporation 
1137 Statler Building 
Boston 1 6, Mass. 
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PLACEMENT 


Industrial Training Program 

The Placement Office with the assistance of industry endeavors to place 
qualified underclassmen during summer vacation periods in industries of par- 
ticular interest to the individual. These training opportunities are open to 
all students who have completed their sophomore year, except those on scho- 
lastic or disciplinary probation. 

Objectives of the undergraduate Industrial Training Program are to supply 
essential industrial experience to the undergraduate, to provide the experience 
in human engineering only obtained in industry, to enable industry to preview 
individual students, and to further the liaison between the Institute and industry. 

Placement Service 

The Placement Office maintains active contacts with many industrial firms 
throughout the country in each of the fields of concentration presented at 
the Institute. A complete file of opportunities and data on the various industries 
and companies is available in the Placement Office to members of the graduating 
class. 

The office arranges for representatives from industrial firms to interview 
students on campus. In a series of seminars speakers outline the opportunities 
in particular industries and various positions within the companies. 

The office also aids industry in the difficult task of locating experienced 
personnel and assists alumni to establish new connections. The Placement 
Office cannot give any graduate a guarantee of employment; however, prac- 
tically all seniors are placed prior to Commencement every year. No official 
part-time placement program is in operation because of the heavy academic 
schedule. 

SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNTY 

In addition to the services rendered by the Evening Division, the Alumni 
Memorial Library, the Research Foundation, and the Summer School program, 
the college provides such special services to industry and to the community as 
the following: 

Industrial seminars and conferences; 

Guidance work in the high schools; 

Technorama, science fair for area high schools; 

Consultive opportunities with the faculty; 

Collaboration with the Agency for International Development of the gov- 
ernment in its foreign aid program; 

Special radio and television programs, such as Science Count-Down on 
Boston station WBZ-TV. 

For information relative to these programs, address the Coordinator of 
Special Services at the Institute. 
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SUMMER SESSION 

The Summer Session is designed primarily to serve three principal areas of 
interest: Professional Advancement Courses for industrial personnel; Under- 
graduate Credit Courses for college students who require deficiency clearance 
or who seek advanced standing; and Precollege Refresher Courses for incoming 

freshmen at L.T.I. 

The industry-sponsored professional advancement program comprises a series 
of specialized, intensive, one- to three-week courses in leather, paper, and 
textiles. The two six-week undergraduate sessions stress fundamental credit 
offerings in college mathematics, physics, chemistry, English, economics, elec- 
tronics, mechanical engineering, accounting, marketing, management, and so- 
cial studies. 

Precollege Refresher Courses 

The Precollege Refresher Program is especially designed for prospective 
LTI students who require additional background to fulfill minimum entrance 
requirements. Students must first apply for fall admission; the Director of 
Admissions designates the course or courses required for coverage o minor 
deficiencies in the high-school background. Five-week, noncredit courses in 
basic mathematics, physics, chemistry, and English are offered in an ary 
Session and a Late Session to accommodate all freshman candidates. 

For further information or a Summer Session Bulletin, write to the Director 
of Summer School. 

DIVISION OF EVENING STUDIES 

The Division of Evening Studies offers five-year associate degree courses 
in business management, chemistry, leather chemistry, mathematics, paper chem- 
istry, plastics chemistry, radiological health, and rubber chemistry and in the 
following technologies: electrical engineering, electronic engineering, industrial 
engineering, and mechanical engineering. 

The Graduate School offers a program in the Division of Evening Studies 
which leads to the Master of Science degree on a part-time basis. The academic 
requirements- for this program are identical with those of the day school. Gra - 
uate courses offered in the day or evening programs are interchangeable. 

It also offers a program of individual subjects in mathematics, science, tech- 
nology, engineering, and general studies. These subjects are designed to serve 
the needs of the community, particularly of those people engaged in industry 
who wish to further their education. 

In cooperation with the Massachusetts Division of Personnel and Stand- 
ardization, the Division of Evening Studies also offers an In-Service Training 
Program in Civil Engineering Technology limited to employees of the Com- 
monwealth of Massachusetts and to employees of cities and towns within the 
Commonwealth. 
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Research Foundation Laboratory 



Two semesters of 15 weeks each are offered, starting in mid-September 
and late in January. Selected subjects are also offered in an 8-week summer 
program. For further information, write to the Director of the Evening School. 

RESEARCH FOUNDATION 

The Lowell Technological Institute Research Foundation is a nonprofit or- 
ganization authorized under the laws of the Commonwealth of Massachusetts. 

It was established for the purpose of encouraging and administering research 
sponsored by industry and government at the Lowell Technological Institute. 

Its research projects benefit the educational program of the Institute by 
enabling both faculty and students to keep abreast of current developments 

in their respective fields and to develop further their capabilities. 

The scientists and engineers of the Foundation's permanent personnel, 
together with the faculty of the Institute, constitute a staff available for 

research, development, and testing in the fields of chemistry, electronics, 
engineering, leather, management, paper, plastics, and physics. 

The Research Foundation has its own specialized laboratories and field 
stations where research ranging from chemical modification of textile fibers 
to studies of the ionosphere and thermal radiation is performed. The Founda- 
tion also uses in in its programs the entire facilities of the Institute. These 
facilities not only include the usual research tools found in a university or 

industrial laboratory but also include, in the areas of leather, paper, plastics, 
and textiles, full-scale and pilot-plant equipment for specialized studies. It 
is probably the only research organization in the world having at its disposal 
fully equipped laboratories for processing all types of fibers by all the com- 
mon manufacturing systems into a finished fabric. 

Further information and descriptive literature may be obtained by writing 
to Mr. Dorrance H. Goodwin, Executive Director, Lowell Technological In- 
stitute Research Foundation, Lowell, Massachusetts. 

ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholarships and fellow- 
ships, publishes the official alumni newsletter, and the alumni directory, aids 
student organizations, and conducts its annual business meeting and reunion 
in the fall of each year. Those eligible for active membership include all 
students who have completed satisfactorily at least one year of the day cur- 
riculum and Evening Division senior-year candidates for associate degrees who 
apply to become members. Only active members may vote and hold office 
in the Association. The Association holds membership in the American Alum- 
ni Council. 

By-laws also provide for honorary and associate memberships. The Hono- 
rary Membership Scroll and Citation may be awarded by the Board of 
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Directors to any person not an active member who has made outstanding 

contribution to the arts or sciences. Any person not otherwise eligible for 

membership who has made significant contribution to the welfare of the In- 
stitute may be elected to associate membership by the Board of Directors. 

The Honorary Award Scroll and Citation may be awarded by the Board of 
Directors to any active member of the Association who has made outstanding 
contribution to the arts or sciences. 

Communications should be addressed to the Executive Secretary, Alumni 
Office, Lowell Technological Institute. 

Officers 

Joseph E. Weldon '50, President 
Edward J. Allard '31, First Vice President 
A. Chester Clifford '22, Second Vice President 
A. Edwin Wells '20, Clerk and Treasurer 

J. Frederic Burtt '31, Assistant Secretary and Student Representative 
Charles J. Higgins '54, Executive Secretary of the Alumni Council 




STUDENT ACTIVITIES 


Student Council 

The Student Council is the chief body for self-government in student 
affairs. It is composed of four officers elected by the student body, the presi- 
dent of each undergraduate class, and one representative from each of the 
classes. It exercises administrative control over all campus organizations, rep- 
resents the student body in matters requiring conferences with the adminis- 
tration and faculty, investigates student grievances, sponsors all-campus social 
affairs, and supervises the expenditure of the unallocated portion of the stu- 
dent activity fee. In cooperation with the Text, the Council sponsors the 
annual Jacob K. Frederick Memorial Lecture Series. 


Alpine Club 

Composed of students interested in mountain climbing, skiing, and asso- 
ciated sports. Numerous weekend trips are scheduled throughout the year. 
Highlight of the club is the week-long skiing trip during the semester break 


Athletics 

The Athletic Association promotes an extensive varsity and intramura 
sports program. Varsity sports are soccer, basketball, baseball, skiing, tennis, 
and golf, and competition is mainly with college teams in the northeast sec- 
tion of the country. Intramural sports competition among classes, residence 
hall students, and fraternities is carried on throughout the year. All students 
are members of the Association and receive free admission to all inter- 
collegiate contests played at home. 

Audio-Visual Society 

Objectives of the Audio-Visual Society, composed of students and ac- 
uity members interested in this field, are to build and maintain a library 
of records, recorded tapes, and films, to record special events, and to present 
various types of audio-visuol programs. 


Auf Deutsch, Bitte , _ , D .„ 

Informal German conversation marks all meeting of Auf Deutsch, Bit e 
whose purpose is to foster an understanding of the language, customs, and 
culture of the German people. Films, music, lectures, and personal anec- 
dotes are featured, and coalition with German clubs of other universities is 

encouraged. 


Band . , . . 

Band membership is open to all students who possess musical training 
or wish to learn to play a band instrument. It provides music for AFROTC 
ceremonies and participates in various college and civic programs. 


Barbell Club , 

This club promotes physical fitness through an intelligently operated 
weightlifting program. 
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Chess Club 

Students and faculty members participate in the Chess Club which 
promotes tournaments with chess clubs in other colleges. Discussions are 
held on methods of attack and counterattack in chess as played in other 
countries. 

Circle K 

This club is the student chapter of Kiwanis. Besides performing many 
services in the public interest, the members assist the administration in the 
annual freshman orientation program and provide tutorial help to freshmen. 

Dormitory Council 

This Council arranges social, athletic, and scholastic activities for resident 
students after academic hours and acts as a liaison between residents and 
the administration to maintain proper deportment and living conditions. 

Drill Teams 

Two AFROTC drill teams, armed and unarmed, are open to all cadets 
who desire to become proficient in precision drill. Exhibitions are presented 
at various functions throughout the academic year. The teams compete in 
the annual spring New York-New England College Drill Meet. 

Duplicate Bridge League 

Open to students and faculty members, the league conducts ten or 
more playing sessions each year to determine the champion team. Student 
members also participate in the annual national Intercollegiate Duplicate Bridge 
Tournament. 

Eta Kappa Nu 

To be eligible for membership in this scholastic honor society, one must 
be an Electrical Engineering major who has participated in campus activities 
and is of exemplary character. Juniors must be in the upper quarter of their 
class, and seniors must be in the upper third of their class. The purpose of 
the organization is to provide a closer union for students majoring in Electri- 
cal Engineering who have achieved high scholastic standing, demonstrated 
leadership in campus activities, and possess outstanding character. 

Fraternities 

Four fraternities — Delta Kappa Phi, Omicron Pi, Phi Psi, and Pi Lambda 
Phi — have their own houses to provide centers for social life off campus. 
Three are national fraternity affiliates. The Interfraternity Council fosters 
the common interests of the four and sponsors interfraternity social and 
athletic events. 

Hockey Club 

This organization operates under the supervision of a faculty coach. 

Indian Students' Association 

Composed of students from India, this organization conducts social and 
cultural events throughout the year, several of them open to the public. 
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International Students Circle 

All students from other countries ore invited to join this organization 
which endeavors to help each foreign student to adjust to a new language 
or way of living. Members frequently are guests of local civic groups and 
serve as speakers on many programs outside the Institute. 

Latin-American Society 

This organization unites students of Latin-American origin in a cultural 
and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, preserva ion, 
and development of the highest ideals of the military profession. One of 
its activities is participation in several meets during the year as the AFROTC 
Armed Drill Team. Competition includes other AFROTC units as well as 
Army and Navy Pershing Rifles units. 

Pickout , 

The Pickout is the college yearbook. Its staff is wholly responsible or 
the editorial, graphic, and business problems involved in the production of 
a top-quality, photo-literary history of the academic year. 

Professional Societies 

The following societies make frequent field trips to industrial plants and 
conduct monthly meetings at which students and guest speakers present 

technical papers and lectures: 

American Chemical Society, Student Chapter 

American Institute of Physics, Student Section 

American Association for Textile Technology, Student Chapter 

American Society of Mechanical Engineers, Student Chapter 

American Society of Tool and Manufacturing Engineers, Student Chapter 

Chemical Engineering Society 

Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student Chapter 
Nuclear Society 

Society for Advancement of Management, Student Chapter 
Society of Plastics Engineers, Student Chapter 

Technical Association of the Pulp and Paper Industry, Student Chapter 

Radio Station . , , 

WLTI is an all-student enterprise built and maintained by members o 
the LTI Broadcasting Society. Programs are transmitted by carrier current 
from the studio to the various campus buildings. By selling air time to 
local merchants, the station is self-supporting. Its members learn business 
practices as well as broadcasting and other radio techniques. 

Religious Groups .. 

Hillel. The Hillel Counsellorship provides social, cultural, and religious 
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programs for Jewish students at the Institute. Business sessions, discussion 
groups, socials, and guest speakers are presented. Hillel is sponsored by 
the national B'nai B'rith organization. 

Iona Student Fellowship. Iona includes students and faculty members of 
various races and creeds united in common fellowship to attempt to under- 
stand the will of God through worship, study, and action and to realize it 
both in personal living and in working toward a better society. 

Newman Club. The Newman Club conducts programs of a social and 
religious nature for Catholic students at the Institute and at Lowell State 
College. 

Phanar Club. This is composed of Greek Orthodox students from Lowell 
State College and L.T.I. 

Skindiving Club 

Non-divers are taught the safety measures involved by experienced divers 
who also skindive as a group. 

Sorority 

Phi Sigma Rho, the campus sorority, provides a center for the social life 
and association of the young women enrolled at the Institute. 

Sports Car Club 

This club promotes the safe, courteous, efficient, and skillful operation 
of sports cars on the highway and is a source of information for members. 

Swim Club 

This club operates under faculty supervision. 

Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor society at the 
Institute, is open to seniors and juniors who are elected on the basis of out- 
standing scholastic achievement and character. 

T.Q.C. 

The Tech Orientation Committee has as its special function the intro- 
duction of the new student to college life. T.O.C. plans a month-long series 
of activities for entering freshmen during the orientation period to enable 
them to meet one another and to realize their responsibilities to their college. 

Tech Players 

All theatrical activities of the Institute are centered around the Tech 
Players. Their annual production is a high point in the social calendar, and 
during the year the Players bring one-act plays to the public at service clubs 
and on hospital visits. 

The Text 

The Text, the campus newspaper, is prepared and edited by students. 
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The bi-weekly publication offers excellent journalistic and business experience 
to those who work on its staff. 

Track Club 

Students pursue this sport under faculty supervision. 

Vandenberg Air Squadron of the Arnold Air Society 

The Vandenberg Air Squadron, a chapter of the national Arnold Air 
Society, unites selected advanced AFROTC cadets by a fraternal bond to 
further the mission and traditions of the Air Force. The society provides 
social affairs and air space exhibits during the year. The Military Week 
End, annual highlight of its program, features a colorful drill ceremony and 
is climaxed by the formal Military Ball at which new members are accepted 
into the society. 

Varsity Club 

The Varsity Club is composed of students who have earned letters in 
the intercollegiate sports, baseball, basketball, golf, soccer, and tennis. Its 
purpose is to give academic help to athletes and to foster a lasting friend- 
ship among the men participating in athletics. 
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UNDERGRADUATE PROGRAMS 


Fifteen fields of study are open to undergraduates. All are four years 
in length and lead to the degree of Bachelor of Science except the Business 
Administration program which leads to the Bachelor of Business Administration 
degree. These fields are: 


Business Administration 
Chemical Engineering 
Chemistry 

Electrical Engineering 
Industrial Management 
Mechanical Engineering 
Meteorology 

Textile 


Nuclear Engineering 
Nuclear Science 
Paper Engineering 
Physics 

Plastics Technology 
Textile Chemistry 
Textile Engineering 
Technology 


These curricula, outlined in the following pages, are under constant 
study and are subject to revision whenever changes are necessary in the best 
interests of the Institute. 


Number following the names of the individual subjects indicate within 
parentheses the number of hours of lecture or recitation and of laboratory; 
after the parentheses, numbers indicate credit hours. For example, (2-6)4 
means 2 hours of lecture or recitation and 6 hours of laboratory for 4 credits; 
(2-3) (1-6)6 indicates 2 hours of lecture or recitation and 3 hours of lab- 
oratory for the first semester followed by 1 hour of lecture or recitation and 
6 hours of laboratory the second semester, for a total credit of 6. 
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the elective system 


|„ Oil curricula an apporrunity is afforded the student to <**^**£ 
in addition to those required for graduation. These elect, ves fall 
categories: Technical Electives and General Electives. 

Technical Electives give the student a chance to broaden^ ,s proes- 

sional knowledge by taking subjects allied to h,s ma,n ,n ^ 

his knowledge of a particular phase by taking additional work the _ 

General Electives are to be selected from the following subiects. At leas 
,wo ££ must be chosen in the social sciences (SS, and two ,n languages 

°" d “ required in the AFROTC program in the freshman and soph^ore 

r r : =-*.-» =- 

in the AFROTC program in the junior and senior years may 
General Electives in all curricula unless otherwise specified. 


EC 

EC 

EC 

LL 

LL 

LL 

LL 

*LL 

LL 

*LL 

LL 

LL 

*LL 


201 

202 

301 

213 

214 

233 

234 

261-262 

263-264 

265-266 

267-268 

363-364 

365-366 


LL 367-368 

LL 369-370 
LL 436 
LL 467 
LL 471 
LL 472 
LL 473 
LL 474 
LL 482 
SS 223-224 
SS 225 or 226 
SS 227 
SS 228 


Economics I 
Economics 1 1 

Economic Development of the United States 
Introduction to English Literature 
Introduction to American Literature 
Comparative Literature 
Shakespeare 

Elementary Technical German 
Elementary French 
Elementary Technical Russian 
Elementary Spanish 
Intermediate French 

Intermediate Literary and Conversational 
Russian 

Intermediate Literary and Conversational 
German 

Intermediate Spanish 

English Romanticism 

Advanced Seminar in Literary German 

The Modern American Novel 

The Modern British Novel 

World Drama 

Modern Drama 

The American Short Story 

The United States Since 1865 

Europe: 1789-1914 

Europe: 1914-1939 

Europe: 1939 to the Present 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 3 - 0 ) ( 3 - 0)6 
( 3 - 0 ) ( 3 - 0)6 
( 3 - 0 ) ( 3 - 0)6 
( 3 - 0 ) ( 3 - 0)6 
(3-0) (3-0)6 

(3-0) (3-0)6 

( 3 - 0 ) ( 3 - 0)6 
(3-0) (3-0)6 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(2-0) (2-0)4 
(3-0)3 
(3-0)3 
(3-0)3 
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ss 

301 



Government of the United States 

(3-0)3 

ss 

302 



Conduct and Control of Foreign Policy 

(3-0)3 

ss 

303 

or 

304 

Psychology 

(3-0)3 

ss 

305 

or 

306 

Sociology 

(3-0)3 

ss 

371 

or 

372 

American Civilization to 1865 

(3-0)3 

ss 

403 



World Politics: Principles, Structures, Cases 

(3-0)3 

ss 

459 



World Politics: The Central Problem of War 

(3-0)3 

ss 

460 



Foreign Aid and Foreign Policy 

(3-0)3 

ss 

464 



World Politics: Problems of International 






Organization 

(3-0)3 

ss 

471 



The United States in World Politics 

(3-0)3 

ss 

472 



Defense Policy 

(3-0)3 

ss 

477 

or 

478 

Twentieth-Century Russia 

(3-0)3 

ss 

479 

or 

480 

The Far East Since 1 900 

(3-0)3 

ss 

481 

or 

482 

The Greeks and Western Civilization 

(3-0)3 

ss 

483 



Political and Social Thought: 






Ancient Times to Early Modern Times 

(3-0)3 

ss 

484 



Political and Social Thought: 






Early Modern Times to Present 

(3-0)3 

ss 

485 

or 

486 

The Romans and Western Civilization 

(3-0)3 

ss 

487 



American Political Thought to 1865 

(3-0)3 

ss 

488 



American Political Thought Since 1865 

(3-0)3 

ss 

489 

or 

490 

Nationalism and Imperialism Since 1800 

(3-0)3 


* These subjects are not accepted for credit, except as an overload, in 
Chemistry, Chemical Engineering, Electrical Engineering, Mechanical Engineer- 
ing, Nuclear Engineering, and Textile Engineering. 
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THE AIR FORCE ROTC PROGRAM 

The program is designed to qualify for commissions those men who 
desire to serve in the United States Air Force, and to provide an education 
that will develop skills and attitudes vital to professional Air Force officer . 

The Air Force ROTC Program is divided into two phases: the General 
Military Course (GMC) the first two college years and the Professiona rcer 
Course (POO the last two years. 

A student may elect to take both the General Military Course and the 
Professional Officer Course with four weeks of Field Training between the 
£ and senior year of college, or he may elec, to take jus, *e Proton 
Officer Course with six weeks of Field Training during the summer prio 
to entry into the course. All students who elec, to take the Pro, ess, anal 
Officer Course must pass a physical examination and qualifying aptitude ex 
lino, ion prior to acceptance. Students who elect to take fust the M-o I 
Officer Course must successfully complete the six weeks of Field Training. 
Transfer students may elect the Professional Officer Course by comp y.ng w. 
the above requirements. 

Uniforms and all equipment and textbooks required for AFR ° TC 
are supplied by the United States Air Force. Students ,n the Professiona 
Officer Course receive a $40.00 a month retainer fee. Additional hnanaa 
assistance is available to a limited number of cadets in the four-year p 
on a competitive basis. 

Students who successfully complete the Professional Officer Course are 
commissioned as second lieutenants in the United States Air Force Reserve. 
Those who qualify may receive further training after commissioning in scien- 
tific skills, pilot or navigator training, or administration. Outstanding seniors 
who ore designated Distinguished AFROTC Cadets may apply for regular com- 
missions and postgraduate education assignments. 


GENERAL MILITARY COURSE 

FRESHMAN YEAR 
First Semester 

A 5 ioi World Military Systems I 

Second Semester 

AS 102 World Military Systems II 

SOPHOMORE YEAR 
First Semester 

AS 201 World Military Systems III 

Second Semester 

AS 202 World Military Systems IV 


( 1 - 1)1 

( 1 - 1)1 


( 1 - 1)1 

( 1 - 1)1 
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PROFESSIONAL OFFICER COURSE 


JUNIOR YEAR 
First Semester 


AS 

301 

Growth and Development of Aerospace Power 1 

(3-1)3 

AS 

302 

Second Semester 

Growth and Development of Aerospace Power II 

(3-1)3 



SENIOR YEAR 


AS 

401 

First Semester 

The Professional Officer 1 

(3-1)3 

AS 

402 

Second Semester 

The Professional Officer II 

(3-1)3 


Subjects required in the AFROTC program in the freshman and sopho- 
more years are in addition to all other subjects listed in the various curricula. 
They may not be considered as substitutes for electives. However, subjects 
required in the AFROTC program in the junior and senior years may be 
substituted for General Electives in all curricula unless otherwise specified. 

Field Training 

Field Training is held at several combat operational bases where cadets 
have the opportunity to observe, fly, and live with career personnel. Trans- 
portation from the legal residence of the cadet to the Field Training base and 
return, food, lodging, and medical and dental care are provided by the Air 
Force. In addition the cadet receives $78.00 per month while at Field 
Training. 

Field Trips 

Periodically, the Department of Aerospace Studies conducts field trips 
to various Air Force installations. These trips include tours of the base and 
familiarization flights. Efforts are made also to assist those cadets who are 
interested in flying to gain as much information as possible about this phase 
of the Air Force. 

Flight Instruction 

The Flight Instruction Program (FIP), designed for seniors in the Pro- 
fessional Officer Course who plan to enter Air Force pilot training upon gradua- 
tion, determines whether applicants have the necessary qualifications to fly high- 
performance aircraft. The program consists of two phases. The ground phase, 
given by officers of the detachment, serves to familiarize each student with 
procedures in navigation, radio, and weather. The flying phase consists of 36^2 
hours of flight instruction at government expense. 
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Contribution to Student Life 

Besides the military and academic phases of its program, the Department 
of Aerospace Studies sponsors various extracurricular activities which are de- 
signed to produce a well-rounded cadet. Chief among these is the Arnold 
Air Society. 

Cadet Decorations and Awards 

A number of medals are awarded to selected cadets and cadet officers 
at a special parade and review held each spring. These include the Thomas 
F. Costello Trophy, the Alumni Medal, the Convair Cadet Award, the Chicago 
Tribune Awards, the Armed Forces Communications and Electronics Asso- 
ciation Award, the Sons of the American Revolution ROTC Award, the Trustees 
Medal, the Reserve Officer Association Medal, the Air Force Association Medal, 
the Air Force Times Award, and the Vandenberg Cup. 

In addition, the Department of Aerospace Studies confers several medals 
and awards for outstanding performance in various fields, among them the 
Distinguished AFROTC Cadet Awards. 

Distinguished AFROTC Graduate Awards are given to outstanding grad- 
uates, based on four years of overall academic and military achievement. 
A recipient of this award may apply for a regular commission as second lieu- 
tenant in the United States Air Force. 
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THE FRESHMAN PROGRAM 


The first week's program in the fall for entering freshmen is called 
Freshman Week. It is devoted to facilitating adjustment of the new student 
to his physical, social, and academic surroundings. Under the sponsorship 
of the Office of the Dean of Students, a program of meetings, lectures, and 
conferences is presented in order to acquaint the entering class with the 
traditions, customs, rules and regulations, courses of instruction, organizations, 
recreational activities, and other facilities of Lowell Technological Institute. 

All freshmen except those enrolled in Business Administration * or In- 
dustrial Management t take the following subjects: 


First Semester 


CH 

101 

Introduction to Chemical Principles 


(4-2)4 

LL 

1 1 1 

English 1 


(3-0)3 

MA 

107 

Calculus and Analytic Geometry 


(4-0)4 

ME 

101 

Engineering Graphics 


(1-2)1 

PH 

103 

Physics 


(4-1)4 




Total hours 

(16-5)16 



Second Semester 



CH 

102 

Introduction to Chemical Principles 


(4-2)4 

LL 

112 

English II 


(3-0)3 

MA 

108 

Calculus and Analytic Geometry 


(4-0)4 

ME 

102 

Engineering Graphics 


(1-2)1 

PH 

104 

Physics 


(4-2)4 


Total hours (16-6)16 
In addition to the preceding schedule all nonveteran men students who 
are physically qualified must take physical education two hours per week 
during the entire freshman year. AFROTC students are excused from one 
hour per week. No academic credit is given for the physical education program. 

* The freshman program in Business Administration is given on the next 

page. 


t Majors in Industrial Management substitute EC 201, Economics I (3-0)3, 
for PH 103, and EC 202. Economics II (3-0)3, for PH 104. 
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BUSINESS ADMINISTRATION 


The specific objective of the curriculum in Business Administration is to 
provide an undergraduate liberal and professional education for young men 
and women who have the qualifications and the ambition to be administrators 
and executives. 

The curriculum offers an integration of the traditional liberal arts subjects 
and those professional subjects which provide the basic foundations of man- 
agement science. The emphasis in this area is not technical but administrative. 
A core of business subjects — accounting, economics, finance, business law, 
statistics, marketing, production — is required of the student. In the junior 
year the student is permitted limited concentration in one of the following 
fields: accounting,* economics, finance, marketing, or production. This spe- 
cialization affords the student a deeper penetration of the area he expects 
to work in after graduation. It is limited, however, in order not to detract 
from the broad professional goals of the program as a whole. 

* Accounting specialization starts in the sophomore year. 


FRESHMAN YEAR 
First Semester 


BA 

141 

Accounting 1 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

LL 

1 1 1 

English 1 

(3-0)3 

MA 

101 

Mathematical Analysis 1 

(3-0)3 



Science Elective t 

3 



Total credit hours 

15 



Second Semester 


BA 

142 

Accounting II 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

LL 

112 

English II 

(3-0)3 

MA 

102 

Mathematical Analysis II 

(3-0)3 



Science Elective t 

3 



Total credit hours 

15 


t Physics, chemistry, biology. (Two semesters of one science must be taken.) 


In addition to the preceding schedule all nonveteran men students who 

are 

physically qualified must take physical education two hours 

per week 

during the 

entire freshman year. AFROTC students are excused 

from one 

hour 

per week. No academic credit is given for the physical education 

program. 
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SOPHOMORE YEAR 


First Semester 


EC 

21 1 

Economic Statistics 1 


(3-0)3 

EC 

301 

Economic Development of the U.S. 


(3-0)3 

LL 

213 

Introduction to English Literature 


(3-0)3 

MA 

201 

Mathematical Analysis III 


(3-0)3 



Behavioral Science Elective * 


(3-0)3 




Total hours 

(15-0)15 



Second Semester 



BA 

344 

Cost Accounting 


(2-2)3 

EC 

212 

Economic Statistics II 


(3-0)3 

LL 

214 

Introduction to American Literature 


(3-0)3 

MA 

202 

Mathematical Analysis IV 


(3-0)3 



Behavioral Science Elective * 


(3-0)3 


Total hours (14-2)15 
* Sociology, psychology, or accounting. (Accounting must be taken by 
students majoring in this subject.) 


BA 321 
BA 331 
BA 361 
BA 371 


JUNIOR YEAR 


First Semester 

Marketing Principles 

(3-0)3 

Corporation Finance 

(3-0)3 

Business Law 

(3-0)3 

Production Management 1 

(3-0)3 

Humanities Elective * 

(3-0)3 

Business Elective or Aerospace Studies t 

3 


Total credit hours 18 


BA 322 
BA 332 
BA 372 
EC 302 


Second Semester 

Marketing Problems 
Money and Banking 
Production Management 1 1 
Labor Economics 
Humanities Elective * 

Business Elective or Aerospace Studies t 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 


Total credit hours 1 8 

* English, history, social science, or a foreign language. (A two-year com- 
mitment is required for language credit.) 

t See list of electives at end of curriculum. 
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SENIOR YEAR 


First Semester 

BA 401 International Business Operations (3-0)3 

BA 451 Personnel Management (3-0)3 

BA 481 Insurance (3-0)3 

EC 40 1 Government and Business (3-0)3 

Business Elective * (3-0)3 

Humanities Elective or Aerospace Studies t 3 


Total credit hours 18 

Second Semester 

BA 452 Industrial Relations (3-0)3 

BA 492 Transportation (3-0)3 

EC 412 Managerial Economics (3-0)3 

Business Elective * (3-0)3 

Humanities Elective or Aerospace Studies t 3 


Total credit hours 18 


Business Electives: accounting, economics, finance, marketing, personnel 
management, and production management. (A student must have 12 hours in 
one area in order to receive credit for concentration in that area.) 

t Humanities Electives: English, history, social sciences, and foreign lan- 
guages. (A two-year commitment is required for language credit.) 
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CHEMICAL ENGINEERING 


This curriculum is designed to provide the student with a firm under- 
standing of scientific principles as well as practical engineering competence. 
Graduates are qualified to enter industry or proceed to graduate studies. 

A strong background is provided in the sciences in the first two years, 
with emphasis being placed upon chemical engineering and other engineering 
subjects in the junior and senior years. Oral and written reports are required 
in most courses to train the student in clear thinking and sound presentation 
of engineering facts. The courses of industrial chemistry, unit operations lab- 
oratory, and economic balance and plant design in the senior year prepare the 
student to enter the chemical industry, the petroleum industry, the plastics in- 
dustry, or graduate work in chemical engineering. 

The stability of the chemical industry, coupled with its strong and con- 
tinued growth, provides the graduate with unrivalled opportunities. The broad 
training of the chemical engineer permits him to enter research and development, 
production, sales, and market development areas of business; it also gives him 
the tools to develop a career which is both challenging and satisfying. 


SOPHOMORE YEAR 
First Semester 


CH 

201 

Organic Chemistry 

(3-3)4 

CH 

205 

Qualitative Analysis 

(3-0)3 

CHE 

203 

Introduction to Chemical Engineering 

(1-0)1 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-2)4 

SS 

223 

The U. S. Since 1 865 

(2-0)2 



Total hours 

(17-5)18 




Second Semester 


CH 

202 

Organic Chemistry 

(3-3)4 

CH 

212 

Quantitative Analysis 

(3-4)4 

CHE 

204 

Industrial Stoichiometry 

(3-0)3 

EE 

324 

Electrical Energy Conversion 

(3-2)4 

MA 

206 

Differential Equations 

(3-0)3 


Total hours (15-9)18 
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JUNIOR YEAR 


First Semester 


CH 

331 

Physical Chemistry 



(3-3)4 

CHE 

303 

Chemical Engineering 1 



(3-0)3 

EC 

201 

Economics 1 



(3-0)3 

LL 

213 

Introduction to English Literature 



(3-0)3 

ME 

341 

Thermodynamics 



(3-0)3 



General Elective or Technical Elective 



3 



Total 

credit 

hours 

19 



Second Semester 




CH 

332 

Physical Chemistry 



(3-3)4 

CHE 

304 

Chemical Engineering 1 1 



(3-0)3 

CHE 

312 

Chemical Engineering Thermodynamics 



(3-0)3 

EC 

202 

Economics 1 1 



(3-0)3 

LL 

214 

Introduction to American Literature 



(3-0)3 

ME 

262 

Machine Tool Laboratory 



(1-2)1 



General Elective or Technical Elective 



3 



Total 

credit 

hours 

20 



SENIOR YEAR 






First Semester 




CHE 

405 

Chemical Engineering III 



(3-0)3 

CHE 

407 

Industrial Chemistry 1 



(3-0)3 

CHE 

41 1 

Chemical Engineering Laboratory 



(0-6)2 

MA 

383 

Statistical Methods 



(3-0)3 

ME 

215 

Engineering Mechanics 1 



(3-0)3 



Technical Elective or AS 402 



3 



General Elective 



(3-0)3 



Total 

credit 

hours 

20 



Second Semester 




CHE 

408 

Industrial Chemistry II 



(3-0)3 

CHE 

410 

Economic Balance and Plant Design 



(3-0)3 

CHE 

412 

Chemical Engineering Laboratory 



(0-6)2 

ME 

216 

Engineering Mechanics 1 1 



(3-0)3 



Technical Elective 



(3-0)3 



General Elective 



(3-0)3 



General Elective or Technical Elective 



3 



Total 

credit 

hours 

20 
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CHEMISTRY 

The curriculum in Chemistry is designed to provide both a throrough 
knowledge of the basic principles and techniques of chemistry and advanced 
instruction in its most important branches. It includes essential subjects in physics 
and mathematics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engineering subjects. 
The curriculum includes a minimum of eighteen credits in the humanities and 
social sciences in order that a suitable cultural background may be acquired 
to meet the exacting requirements for growth and advancement in the present- 
day professional life of the chemist. 

A graduate of the Chemistry curriculum may select any of several aven- 
ues in developing his professional life. Those wishing to engage in teaching 
and research at the college or university level or research in industry are ad- 
vised to continue study for an advanced degree. Those wishing to enter di- 
rectly into industry, however, may consider such fields as research and de- 
velopment, technical service, production, and sales. 

The curriculum has been approved by the Committee on Professional 
Training of the American Chemical Society, and required subjects and credits 
are designed to meet the latest recommended standards. Students satisfactorily 
completing such an approved program are registered with the ACS and are eli- 
gible for full membership in the society after two years. 

Admission to the sophomore year in the curriculum is contingent upon the 
student's receiving a minimum average grade of C — in the two semesters of 
Introduction to Chemical Principles. (CH 101-102) in his freshman year. 


SOPHOMORE YEAR 
First Semester 


CH 

201 

Organic Chemistry 

(3-3)4 

CH 

207 

Electrolytic Solutions 

(2-3)3 

CH 

209 

Analytical Techniques 

(1-3)2 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-2)4 



Total hours 

(14-idi; 



Second Semester 


CH 

202 

Organic Chemistry 

(3-3)4 

CH 

208 

Inorganic Chemistry 

(3-0)3 

CH 

210 

Analytical Chemistry 

(3-6)5 

MA 

206 

Differential Equations 


or 


(3-0)3 

MA 

384 

Statistical Methods 


PH 

206 

Physics 

(4-2)4 


Total hours (16-11)19 
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JUNIOR YEAR 


First Semester 

CH 321 Organic Chemistry Laboratory II (0-6)2 

CH 331 Physical Chemistry (3-3)4 

EC 201 Economics I (3-0)3 

EL 261 Elementary Technical German (3-0)3 

General Elective (3-0)3 

Technical Elective or AS 301 3 


Total credit hours 18 

Second Semester 

CH 332 Physical Chemistry ( 3 - 3)4 

CH 342 Organic Qualitative Analysis (1-6)3 

EC 202 Economics II ( 3 - 0)3 

LL 262 Elementary Technical German (3-0)3 

General Elective (3-0)3 

Technical Elective or AS 302 3 


Total credit hours 19 


SENIOR YEAR 
First Semester 


CH 411 Advanced Analytical Chemistry (2-4)3 

CH 443 Advanced Inorganic Chemistry (3-0)3 

Two General Electives (6-0)6 

Technical Elective 3 

Technical Elective or AS 401 3 


Total credit hours 18 

Second Semester 

CH 444 Advanced Inorganic Chemistry (3-0)3 

Two General Electives (6-0)6 

Technical Elective 3 

Technical Elective or AS 402 3 


Total credit hours 15 


Seniors are strongly advised to take CH 423-424 (Advanced Organic 
Chemistry) or CH 431-432 (Advanced Physical Chemistry) as one of the 
technical electives. Other technical electives include CH 403-404, CH 407- 
408, and CH 481. 
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ELECTRICAL ENGINEERING 


The objective of the curriculum in Electrical Engineering is to provide 
the student with a sound foundation for a professional career in electrical 
engineering with emphasis in electronics. 

Students are given a thorough grounding in electrical science and en- 
gineering together with an intensive training in mathematics. The techniques 
of experimental science and technology are emphasized by investigative work 
in the laboratory and lecture-demonstrations in the classroom. 

A significant portion of the curriculum is devoted to studies in the hu- 
manities and social sciences, with considerable choice of subjects allowed. These 
subjects form an important part of the program, since they broaden the 
student's outlook. They also serve to focus attention on the importance of non- 
technical knowledge in determining the student's ultimate level of respon- 
sibility in professional life. 

The criteria used for determining which students from the freshman class 
seeking admission to major in Electrical Engineering are acceptable as sopho- 
mores are as follows: 

1. A minimum rating of 2.00 for the second semester of the freshman 
year. 

2. No unremoved failures in freshman subjects. 

3. A grade of C (not C — ) or higher in MA 108 and PH 104. 


SOPHOMORE YEAR 
First Semester 


EE 

201 

Introductory Circuit Theory 

(3-0)3 

EE 

205 

Basic Electrical Engineering Laboratory 

(0-3)1 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

ME 

215 

Engineering Mechanics 1 

(3-0)3 

PH 

253 

Introductory Field Theory 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-3)17 



Second Semester 


EE 

202 

Introductory Circuit Theory 

(3-0)3 

MA 

206 

Differential Equations 

(3-0)3 

ME 

216 

Engineering Mechanics II 

(3-0)3 

ME 

264 

Metals Processing 

(1-2)1 

PH 

254 

Introductory Field Theory 

(3-0)3 



General Elective 

(3-0)3 


Total hours (16-2)16 
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JUNIOR YEAR 


First Semester 


EE 

301 

Electronic Devices/Models 

(3-0)3 

EE 

303 

Electromagnetics 

(3-0)3 

EE 

307 

Network Analysis 

(3-0)3 

EE 

309 

Electronic Devices Laboratory 

(0-3)1 

MA 

31 1 

Engineering Mathematics 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-3)16 



Second Semester 


EE 

302 

Electronic Devices/Models 

(3-0)3 

EE 

308 

Network Analysis 

(3-0)3 

EE 

310 

Electronic Devices Laboratory 

(0-3)1 



Two General Electives 

(6-0)6 



Technical Elective 

(3-0)3 



Total hours 

(15-3)16 



Technical Electives 


MA 

312 

Engineering Mathematics 

(3-0)3 

PH 

208 

Modern Physics 

(3-2)4 


SENIOR YEAR 
First Semester 


General Elective (from approved list) 3 credits 

EE Technical Electives 8 credits 

AS 401 or Elective 3 credits 


Minimum credit hours per semester 14 


Second Semester 


General Elective (from approved list) 3 credits 

EE Technical Electives 8 credits 

AS 402 or Elective 3 credits 


Minimum credit hours per semester 14 
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INDUSTRIAL MANAGEMENT 


Recent technological developments in industry hove necessitated the acqui- 
sition of special skills on the part of business management. Accordingly, the 
Industrial Management curriculum is designed to provide the student with a 
foundation in science and engineering, in the humanities, and in the social 
sciences. In addition, the various aspects of management — business organiza- 
tion, production, distribution, accounting, and finance — are studied. The stu- 
dent extends his knowledge of mathematics to include statistics. He is also 
introduced to the newer research methods, including operations research, linear 
programming, and game theory. A graduate of this program can expect to find 
employment as a specialist in accounting, procurement, administration, tech- 
nical sales, or personnel management. 


FRESHMAN YEAR 
First Semester 


CH 

101 

Introduction to Chemical Principles 

(4-2)4 

EC 

201 

Economics 1 

(3-0)3 

LL 

1 1 1 

English 1 

(3-0)3 

MA 

107 

Calculus and Analytic Geometry 

(4-0)4 

ME 

101 

Engineering Graphics 

(1-2)1 



Total hours 

(15-4)15 



Second Semester 


CH 

102 

Introduction to Chemical Principles 

(4-2)4 

EC 

202 

Economics II 

(3-0)3 

LL 

1 12 

English II 

(3-0)3 

MA 

108 

Calculus and Analytic Geometry 

(4-0)4 

ME 

102 

Engineering Graphics 

(1-2)1 


Total hours (15-4)15 


In addition to the preceding schedule all nonveteran men students who 
are physically qualified must take physical education two hours per week 
during the entire freshman year. AFROTC students are excused from one 
hour per week. No academic credit is given for the physical education program. 
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SOPHOMORE YEAR 


First Semester 


BA 

141 

Accounting 1 

(3-0)3 

BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

LL 

213 

Introduction to English Literature 

(3-0)3 

ME 

263 

Metals Processing 

(1-2)1 

PH 

103 

Physics 

(4-1)4 



Total hours 

(17-3)17 



Second Semester 


BA 

142 

Accounting II 

(3-0)3 

BA 

324 

Industrial Marketing 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

LL 

214 

Introduction to American Literature 

(3-0)3 

PH 

104 

Physics 

(4-2)4 



Total hours 

(16-2)16 


JUNIOR YEAR 
First Semester 


BA 

331 

Corporation Finance 

(3-0)3 

BA 

371 

Production Management 1 

(3-0)3 

IM 

351 

Motion and Time Study 

(0-2)1 

ME 

315 

Applied Mechanics 

(3-0)3 

ME 

377 

Elements of Materials Science 

(2-0)2 

SS 

303 

Psychology 

(3-0)3 



One of the Following Options! 


AS 

301 

(A) Growth and Development of Aerospace Power 1 

(3-1)3 

BA 

325 

(B) Advertising 

(3-0)3 

BA 

241 

(C) Accounting III 

(3-0)3 

MA 

205 

(D) Calculus and Analytic Geometry 

(4-0)4 


Total credit hours 18 or 19 


tThe specialization sequence selected by the student must be followed 
through the senior year unless a waiver is granted by the Department Head. 
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Second Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

344 

Cost Accounting 

(2-2)3 

BA 

372 

Production Management II 

(3-0)3 

EC 

302 

Labor Economics 

(3-0)3 

ME 

372 

Strength of Materials 

One of the Following 

(3-0)3 

AS 

302 

(A) Growth and Development of Aerospace Power II 

(3-1)3 

BA 

402 

(B) International Business Operations 

(3-0)3 

BA 

242 

(C) Accounting IV 

(3-0)3 

MA 

206 

(D) Differential Equations 

(3-0)3 


Total credit hours 1 8 




SENIOR YEAR 




First Semester 


BA 

451 

Personnel Management 

(3-0)3 

EC 

301 

Economic Development of the U.S. 

(3-0)3 

EE 

351 

Industrial Electronics 

(3-0)3 

ME 

343 

Heat and Power 

(3-0)3 



Special Major Elective* 

(3-0)3 



One of the Following 


AS 

401 

(A) The Professional Officer 1 

(3-1)3 

BA 

421 

(B) Procurement 

(3-0)3 

BA 

341 

(C) Accounting V 

(3-0)3 

PH 

205 

(D) Physics 

(4-2)4 



Total credit 

hours 18 or 19 


*BA 423, 431, 441, 443, 481; EC 303, 401; IM 371, 

483, 509; SS 305. 



Second Semester 


BA 

362 

Business Law 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 

ME 

494 

Industrial Instrumentation 

(2-0)2 



Special Major Elective* 

(3-0)3 



One of the Following 


AS 

402 

(A) The Professional Officer II 

(3-1)3 

BA 

426 

(B) Sales Management 

(3-0)3 

BA 

342 

(C) Accounting VI 

(3-0)3 

PH 

206 

(D) Physics 

(4-2)4 


Total credit hours 17 or 18 


*BA 334, 424, 432, 442, 452, 492; EC 304, 414; IM 484, 504, 510; SS 306. 
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MECHANICAL ENGINEERING 

This course trains the student in the application of the facts and meth- 
ods of mathematics and science to the design and use of machinery and 
processes. Principles of design and analysis are stressed in all subjects, and 
the systems point of view is emphasized. 

The student is thoroughly instructed in basic mathematics, physics, and 
chemistry. There is a unified sequence in applied mechanics which focuses 
on a course in design given in the senior year. The properties of engineering 
materials and the principles of thermodynamics, fluid mechanics, and heat 
transfer are taught, together with a series of subjects in electrical engineering. 

In the laboratory the student becomes familiar with design techniques 
associated with typical energy conversion devices, controls, and instrumentation. 

This curriculum is accredited by the Engineers 7 Council for Professional 
Development. 

Requirements for admission to the sophomore year are a 2.00 cumulative 
average, no failures or incomplete courses, and a C average or better in fresh- 
man mathematics and physics. 


SOPHOMORE YEAR 
First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

203 

Fundamentals of Electricity 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

ME 

21 1 

Applied Mechanics 1 

(3-0)3 

PH 

205 

Physics 

(4-2)4 



Total hours 

(17-2)17 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

204 

Introductory Electronics 

(3-1 1/2)4 

MA 

206 

Differential Equations 

(3-0)3 

ME 

214 

Applied Mechanics II 

(3-0)3 

PH 

206 

Physics 

(4-2)4 



Total hours 

(16-31/2)17 



JUNIOR YEAR 




First Semester 


ME 

263 

Metals Processing 

(1-2)1 

ME 

311 

Applied Mechanics III 

(3-0)3 

ME 

341 

Thermodynamics 

(3-0)3 

ME 

375 

Materials Science 

(3-2)3 



Three General Electives 

(9-0)9 


Total hours (19-4)19 
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324 

356 

314 

318 

342 

382 

415 

421 

443 

495 

431 

455 

471 

414 

416 

492 

496 

422 

456 

472 

476 

528 

580 


Second Semester 


Electrical Energy Conversion 


(3-2)4 

Digital Computer Programming 


(2-2)2 

Mechanical Engineering Laboratory 1 


(0-3)1 

Applied Mechanics IV 


(3-0)3 

Thermody nam ics 


(3-0)3 

Fluid Mechanics 


(3-0)3 

General Elective 


(3-0)3 

Total 

hours 

(17-7)19 

SENIOR YEAR 

First Semester 

Mechanical Engineering Laboratory II 


(0-3)1 

Machine Design 


(2-3)3 

Heat Transfer 


(3-0)3 

Electromechanical Engineering 


(3-2)4 

Technical Elective 


3 

Technical Elective or AS 401 


3 

Total 

credit hours 

17 

Technical Electives 

Power Plant Systems 


(2-3)3 

Information Processing Systems 


(2-2)3 

Experimental Stress Analysis 


(2-2)3 

Second Semester 

Engineering Economy 


(3-0)3 

Mechanical Engineering Laboratory III 


(0-3)1 

Engineering Systems 


(2-0)2 

Electromechanical Engineering 


(3-2)3 

General Elective 


(3-0)3 

Technical Elective or AS 402 


3 

Technical Elective 


3 

Total 

credit hours 

18 


Technical Electives 


Machine Design 

(2-3)3 

Information Processing Systems 

(2-2)3 

Experimental Stress Analysis 

(2-2)3 

Physical Metallurgy 

(3-0)3 

Kinematic Mechanism Synthesis 

(3-0)3 

Aero- and Astrodynamics 

(3-0)3 
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METEOROLOGY 


Starting in the fall semester of 1965-1966, a four-year program leading 
to the Bachelor of Science degree in Meteorology will be offered. The pro- 
gram is in the final stages of organization and is being designed to train 
students in the basic fundamentals of atmospheric sciences and prepare them 
for the many industries and government agencies requiring meteorologists. It 
is also suitable background for graduate work in the field. 

Mathematics, the physical sciences, and some elements of electrical engi- 
neering are so essential that during the first two years the program is built 
on these subjects. The freshman year is the one common to the programs in 
science and engineering. 

In the field of meteorology witll be included such subjects as Survey of 
the Atmosphere, Dynamic Meteorology, Meteorological Instrumentation, Synoptic 
Meteorology, Physical Meteorology, Climatology. Much of the work involves 
laboratory excercises based on the basic theories and probability studies. 

Enrollment beyond the freshman year will depend upon the student's re- 
ceiving a minimum rating of 2.00 for the second semester of the freshman 
year and grades of at least C in both physics and mathematics. 
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NUCLEAR ENGINEERING 


The Nuclear Engineering course was the first to be offered in a pub- 
licly supported institution in New England. The curriculum provides a broad 
engineering education which is supplemented with special training in the nu- 
clear field. The student is prepared for responsible positions in industry or 
for study at the graduate level. 

The following minimum standards for entrance to the sophomore year 
of the program must be met by September: A cumulative average of 2.00, 
no unremoved failures, and grades of C or better in freshman physics and 
mathematics. A student in the program is expected to do much better than 
this minimum. 


SOPHOMORE YEAR 


First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

203 

Fundamentals of Electricity 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

ME 

21 1 

Applied Mechanics 1 

(3-0)3 

PH 

205 

Physics 

(4-2)4 



Total hours 

(17-2)1' 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

204 

Introductory Electronics 

(3-1 14)4 

MA 

206 

Differential Equations 

(3-0)3 

ME 

214 

Applied Mechanics II 

(3-0)3 

PH 

208 

Modern Physics 

(3-2)4 



Total hours 

(15-314)1 



JUNIOR YEAR 




First Semester 


MA 

301 

Advanced Calculus 

(3-0)3 

ME 

31 1 

Applied Mechanics III 

(3-0)3 

ME 

341 

Thermodynamics 

(3-0)3 

NU 

301 

Nuclear Radiation and Radiological Safety 

(3-0)3 

PH 

363 

Introductory Nuclear Physics 

(3-0)3 



General Elective 

(3-0)3 


Total hours (18-0)18 


77 


302 

342 

382 

476 

366 

443 

401 

405 

451 

493 

484 

402 

406 

494 

462 


Second Semester 

Advanced Calculus (3-0)3 

Thermodynamics (3-0)3 

Fluid Mechanics (3-0)3 

Physical Metallurgy (3-0)3 

Intermediate Nuclear Physics (3-0)3 

General Elective (3-0)3 


Total hours (18-0)18 


SENIOR YEAR 


First Semester 

Heat Transfer (3-0)3 

Nuclear Engineering (3-0)3 

Reactor Theory (3-0)3 

Nuclear Instrumentation II (3-0)3 

Nuclear Laboratory (0-6)2 

General Elective (3-0)3 


Total hours (15-6)17 

Second Semester 

Nuclear Chemistry and Radiochemistry (3-3)4 

Nuclear Engineering (3-0)3 

Reactor Theory (3-0)3 

Nuclear Laboratory (0-6)2 

Nuclear Physics (3-0)3 

General Elective (3-0)3 


Total hours (15-9)18 
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NUCLEAR SCIENCE 


The course in Nuclear Science was the first to be offered by a publicly 
supported institution in New England. The curriculum emphasizes those fun- 
damental subjects in physics and mathematics necessary for a basic educa- 
tion in all sciences and thus prepares the graduate for advanced studies as 
well as for responsible positions in industry. 

The following minimum standards for entrance to the sophomore year 
of the program must be met by September: A cumulative average of 2.00, 
no unremoved failures, and grades of C or better in freshman physics and 
mathematics. A student in the program is expected to do much better than 
this minimum. 


SOPHOMORE YEAR 
First Semester 


EE 

203 

Fundamentals of Electricity 

(3-0)3 

LL 

261 

Elementary Technical German 



or 


(3-0)3 

LL 

265 

Elementary Technical Russian 


MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(17-2)1 



Second Semester 


EE 

204 

Introductory Electronics 

(3-1 14)4 

LL 

262 

Elementary Technical German 


or 


(3-0)3 

LL 

266 

Elementary Technical Russian 


MA 

206 

Differential Equations 

(3-0)3 

ME 

264 

Metals Processing 

(1-2)1 

PH 

242 

Modern Physics 

(3-2)4 

PH 

258 

Electrical Measurements 

(2-3)3 


Total hours (15-814)18 
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JUNIOR YEAR 


First Semester 


MA 

301 

Advanced Calculus 


(3-0)3 

PH 

311 

Intermediate Mechanics 


(3-0)3 

PH 

321 

Intermediate Thermodynamics 


(3-0)3 

PH 

343 



(3-0)3 


or 

Atomic and Nuclear Physics 


PH 

345 




PH 

353 



(3-0)3 


or 

Electromagnetic Theory 


PH 

355 

General Elective 


(3-0)3 




Total hours 

(18-0)18 




Second Semester 


MA 

302 

Advanced Calculus 

(3-0)3 

PH 

312 

Intermediate Mechanics 

(3-0)3 

PH 

324 

Introduction to Statistical Mechanics 

(3-0)3 

PH 

344 



or 

Atomic and Nuclear Physics 

(3-0)3 

PH 

346 



PH 

354 



or 

Electromagnetic Theory 

(3-0)3 

PH 

356 



PH 

394 

Physics Laboratory 

(0-3)1 



General Elective 

(3-0)3 



Total hours 

(18-3)19 



SENIOR YEAR 




First Semester 


MA 

433 

Matrix Algebra 

(3-0)3 

NU 

301 

Nuclear Radiation and Radiological Safety 

(3-0)3 

NU 

451 

Nuclear Instrumentation II 

(3-0)3 

NU 

493 

Nuclear Laboratory 

(0-6)2 



General Elective 

(3-0)3 



Technical Elective 

3 or 4 


Total credit hours 17 or 18 
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543 

573 

405 

41 1 

471 

51 1 

557 

565 

484 

484 

494 

462 

526 

546 

406 

412 

472 

512 

524 

558 


Technical Electives 


Partial Differential Equations I 

Functions of a Complex Variable 

Reactor Theory 

Quantum Theory 

Solid-State Physics 

Classical Mechanics 

Electricity and Magnetism 

Nuclear and Electron Spin Resonance Phenomena 

Second Semester 

Nuclear Chemistry and Radiochemistry 

Probabilities 

Nuclear Laboratory 

Nuclear Physics 

Two Electives 


Total hours 

Technical Electives 

Modern Algebra 
Partial Differential Equations II 
Reactor Theory 
Quantum Theory 
Solid-State Physics 
Classical Mechanics 
Low-Temperature Physics 
Electricity and Magnetism 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-3)4 


(3-3)4 
(3-0)3 
( 0 - 6)2 
(3-0)3 
6 or 7 


18 or 19 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-3)4 

(3-0)3 
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PAPER ENGINEERING 


This curriculum has a hard core of chemical engineering subjects coupled 
with several in pulp and paper manufacture and the converting of paper. 
Emphasis is placed on the engineering and design aspects of this branch of 
engineering science. Graduates may go directly into industry or may continue 
with graduate studies either in Paper Engineering or in Chemical Engineering. 

As the fifth largest industry in the United States, the paper industry 
offers employees both stability and excellent opportunities for advancement. 
The increasing complexity of pulp and paper operations and the growth of 
paper converting, involving plastics, chemicals, metals, and other materials, 
have created an intense and growing demand for men with sound engineering 
training and a basic knowledge of the industry. Graduates of the Paper Engi- 
neering course are qualified to enter the paper industry in research and develop- 
ment, production, sales and market development, or management. 

The interest of the industry in Paper Engineering graduates is evidenced 
by the generous scholarships available to students enrolled in this program. 
Five four-year scholarships amounting to $2,000 for the four-year period are 
available, and other scholarships are granted based on individual scholastic 
records. 


SOPHOMORE YEAR 
First Semester 


CH 201 Organic Chemistry 

CH 205 Qualitative Analysis 

MA 205 Calculus and Analytic Geometry 

PA 201 Introduction to Paper Engineering 

PH 205 Physics 

SS 223 The U. S. Since 1865 


(3-3)4 

(3-0)3 

(4-0)4 

( 1 - 0)1 

(4-2)4 

( 2 - 0)2 


Total hours 


(17-5)18 


Second Semester 


CH 202 Organic Chemistry 

CH 212 Quantitative Analysis 

CHE 204 Industrial Stoichiometry 

EE 324 Electrical Energy Conversion 

MA 206 Differential Equations 


(3-3)4 

(3-4)4 

(3-0)3 

(3-2)4 

(3-0)3 


Total hours 


(15-9)18 
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JUNIOR YEAR 


First Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

CHE 

303 

Chemical Engineering 1 

(3-0)3 

EC 

201 

Economics 1 

(3-0)3 

ME 

261 

Machine Tool Laboratory 

(1-2)1 

PA 

301 

Pulp Systems 

(3-0)3 

PA 

303 

Pulp Systems Laboratory 

(0-6)2 



General Elective 

(3-0)3 



Total hours 

(16-11)19 



Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CHE 

304 

Chemical Engineering II 

(3-0)3 

EC 

202 

Economics II 

(3-0)3 

PA 

302 

Paper Systems 

(3-0)3 

PA 

304 

Paper Systems Laboratory 

(0-6)2 



Technical Elective or AS 302 

3 



General Elective 

(3-0)3 



Total credit hours 

21 



SENIOR YEAR 




First Semester 


CHE 

405 

Chemical Engineering III 

(3-0)3 

CHE 

41 1 

Chemical Engineering Laboratory 

(0-6)2 

ME 

215 

Engineering Mechanics 1 

(3-0)3 

ME 

341 

Thermodynam ics 

(3-0)3 

PA 

403 

Converting Processes 

(3-0)3 

PA 

405 

Converting Processes Laboratory 

(0-6)2 



General Elective 

(3-0)3 



Total hours 

(15-12)19 



Second Semester 


CHE 

312 

Chemical Engineering Thermodynamics 

(3-0)3 

CHE 

412 

Chemical Engineering Laboratory 

(0-6)2 

ME 

216 

Engineering Mechanics II 

(3-0)3 

PA 

410 

Advanced Paper Engineering Seminar 

(3-0)3 



Technical Elective or AS 402 

3 



General Elective or Technical Elective 

3 



General Elective 

(3-0)3 


Total credit hours 20 


83 


PHYSICS 

This program was developed to meet the demands of industry, education, 
and government for research personnel and teachers with an intensive train- 
ing in physics. It should be contemplated only by those with superior com- 
petence in mathematics. 

The following minimum standards for entrance to the sophomore year 
of the program must be met by September: A cumulative average of 2.00, 
no unremoved failures, and grades of C or better in freshman physics and 
mathematics. A student in the program is expected to do much better than 
this minimum. 

SOPHOMORE YEAR 
First Semester 

EE 203 Fundamentals of Electricity (3-0)3 

LL 261 Elementary Technical German 

or (3-0)3 

LL 265 Elementary Technical Russian 

MA 205 Calculus and Analytic Geometry (4-0)4 

PH 205 Physics (4-2)4 

General Elective (3-0)3 


Total hours (17-2)17 

Second Semester 

EE 204 Introductory Electronics (3-1 V2)4 

LL 262 Elementary Technical German 

or (3-0)3 

LL 266 Elementary Technical Russian 

MA 206 Differential Equations (3-0)3 

ME 264 Metals Processing (1-2)1 

PH 242 Modern Physics (4-2)4 

PH 258 Electrical Measurements (2-3)3 


Total hours ( 1 6-8 V 2 ) 1 8 
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JUNIOR YEAR 




First Semester 


MA 

301 

Advanced Calculus 

(3-0)3 

PH 

311 

Intermediate Mechanics 

(3-0)3 

PH 

321 

Intermediate Thermodynamics 

(3-0)3 

PH 

343 




or 

Atomic and Nuclear Physics 

(3-0)3 

PH 

345 



PH 

353 




or 

Electromagnetic Theory 

(3-0)3 

PH 

355 




General Elective (3-0)3 


Total hours (18-0)18 


Second Semester 


MA 

302 

Advanced Calculus 

(3-0)3 

PH 

312 

Intermediate Mechanics 

(3-0)3 

PH 

324 

Introduction to Statistical Mechanics 

(3-0)3 

PH 

344 




or 

Atomic and Nuclear Physics 

(3-0)3 

PH 

346 



PH 

354 




or 

Electromagnetic Theory 

(3-0)3 

PH 

356 



PH 

394 

Physics Laboratory 

(0-3)1 



General Elective 

(3-0)3 



Total hours 

(18-3)19 



SENIOR YEAR 




First Semester 


MA 

459 

Digital Computer Programming and Numerical Analysis 

(2-3)3 

PH 

493 

Advanced Laboratory 

(1-3)2 



Experimental Elective 

3 



General Elective 

3 



Two Technical Electives 

6 



Total credit hours 

17 



Experimental Electives 


PH 

443 

Spectrographic Methods 

(2-3)3 

PH 

445 

X-Ray Diffraction 

(1-6)3 
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Second Semester 


MA 

460 

Digital Computer Programming and Numerical Analysis 

(2-3)3 

PH 

494 

Advanced Laboratory 

(1-3)2 



Experimental Elective 

3 



Three Approved Electives 

9 



Total credit hours 

17 



Experimental Electives 


PH 

448 

Electron Microscopy and Electron Diffraction 

(2-3)3 

PH 

450 

Infrared Radiation 

(2-3)3 

PH 

454 

Piezoelectric Crystals 

(2-3)3 



SENIOR YEAR 




(Physics Honors Course) 




First Semester 


MA 

433 

Matrix Algebra 

(3-0)3 

PH 

411 

Quantum Theory 

(3-0)3 

PH 

493 

Advanced Laboratory 

(1-3)2 



Solid-State Physics Elective 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

17 



Solid-State Physics Electives 


PH 

471 

Solid-State Physics 

(3-0)3 

PH 

565 

Nuclear and Electron Spin Resonance Phenomena 

(3-0)3 



Second Semester 


PH 

412 

Quantum Theory 

(3-0)3 

PH 

494 

Advanced Laboratory 

(1-3)2 



Mathematics Elective 

(3-0)3 



Solid-State Physics Elective 

(3-0)3 



Two Electives 

6 



Total credit hours 

17 



Solid-State Physics Electives 


PH 

472 

Solid-State Physics 

(3-0)3 

PH 

524 

Low-Temperature Physics 

(3-0)3 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate for a pro- 
fessional career in the field of high polymers. In order that he may cope 
effectively with the many diversified problems confronting the expanding 
plastics industry strong emphasis is placed on the study of engineering and 
chemical principles involved in design, processing, and fabrication of poly- 
meric materials rather than on the chemical details involved in their synthesis. 

However, the close relationship existing between the physical behavior 
and chemical structure of polymers makes it mandatory to include a number 
of chemistry courses not traditionally found in most engineering curricula. 

Subjects dealing with polymer properties, statistics, and quality control 
augment the basic courses in mathematics, sciences, engineering, and plastics 
technology to round out a well balanced program. 

Students electing Plastics Technology are privileged to become affiliated 
with the first student chapter of the International Society of Plastics Engineers, 
an opportunity which affords each student member an early and rewarding 
professional association. 


SOPHOMORE YEAR 


First Semester 


CH 201 Organic Chemistry 

CH 205 Qualitative Analysis 

MA 205 Calculus and Analytic Geometry 
PH 205 Physics 

PL 201 Introduction to Polymeric Materials 


(3-3)4 

(3-0)3 

(4-0)4 

(4-2)4 

( 2 - 0)2 


Total hours 


(16-5)17 


Second Semester 


CH 202 Organic Chemistry 

CH 212 Quantitative Analysis 

*MA 384 Statistical Methods 

PH 206 Physics 

PL 202 Introduction to Polymeric Materials 


(3-3)4 

(3-4)4 

(3-0)3 

(4-2)4 

( 2 - 0)2 


Total hours 


(15-9)17 


*May substitute MA 206, Differential Equations (3-0)3. 
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JUNIOR YEAR 
First Semester 


CH 

331 

Physical Chemistry 

*EC 

201 

Economics 1 

EE 

323 

Electrical Energy Conversion 

ME 

261 

Machine Tool Laboratory 

ME 

313 

Mechanics of Solids 1 

PL 

301 

Plastics Technology 

Total 


*ROTC 

students will substitute AS 301. 

Second Semester 

CH 

332 

Physical Chemistry 

* 

m 

O 

202 

Economics II 

ME 

374 

Plastics Mold Design and Construction 

ME 

376 

Materials Science 

ME 

378 

Mechanics of Solids II 

PL 

302 

Plastics Technology 

Total 


*ROTC 

students will substitute AS 302. 

SENIOR YEAR 

First Semester 

CH 

403 

Chemistry of High Polymers 

ME 

493 

Industrial Instrumentation 

PL 

401 

Plastics Technology 

PL 

403 

Properties of Polymers 

PL 

41 1 

Plastics Seminar 

PL 

413 

Introduction to Polymer Physics 

Two Electives 

Total 

Second Semester 

CH 

404 

Chemistry of High Polymers 

ME 

382 

Fluid Mechanics 

PL 

402 

Plastics Technology 

PL 

404 

Properties of Polymers 

PL 

412 

Plastics Seminar 

PL 

414 

Introduction to Polymer Physics 


Elective 


Total hours 


(3-3)4 

(3-0)3 

(3-2)4 

( 1 - 2)1 

(3-0)3 

(2-2)3 


(15-9)18 


(3-3)4 

(3-0)3 

( 1 - 2)1 

(3-2)3 

(3-0)3 

(2-2)3 


(15-9)17 


(3-4)4 

( 2 - 0)2 

(2-3)3 

(0-3)1 

( 1 - 0)1 

( 2 - 0)2 

( 6 - 0)6 


(16-10)19 


(3-4)4 

(3-0)3 

(2-3)3 

(0-3)1 

( 1 - 0)1 

( 2 - 0)2 

(3-0)3 


(16-10)19 
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Suggested Electives 


CH 

423-424 

Advanced Organic Chemistry 

(3-0) 

(3-0)6 

IM 

483 or 484 

Statistical Quality Control 


(3-0)3 

LL 

261-262 

Elementary Technical German 

(3-0) 

(3-0)6 

MA 

206 

Differential Equations 


(3-0)3 
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TEXTILE CHEMISTRY 

The curriculum in Textile Chemistry is designed to provide a sound foun- 


dation in the 

basic principles of chemistry combined with a 

knowledge qf 

chemical applications in the fiber and textile fields. Graduates 

are particu- 

larly 

prepared 

for positions in industrial organizations oriented toward chemi- 

cals 

for textile 

applications and fiber development and processing. 




SOPHOMORE YEAR 




First Semester 


CH 

201 

Organic Chemistry 

(3-3)4 

CH 

207 

Electrolytic Solutions 

(2-3)3 

CH 

209 

Analytical Techniques 

(1-3)2 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-2)4 

TC 

201 

Introduction to Textiles 

(2-0)1 



Total hours 

(16-1 1)18 



Second Semester 


CH 

202 

Organic Chemistry 

(3-3)4 

CH 

210 

Analytical Chemistry 

(3-6)5 

MA 

384 

Statistical Methods 

(3-0)3 

PH 

206 

Physics 

(4-2)4 

TC 

202 

Chemistry and Physics of Fibers 

(3-0)3 



Total hours 

(16-1 1)19 



JUNIOR YEAR 




First Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

EC 

201 

Economics 1 

(3-0)3 

TC 

301 

The Purification of Fibers 

(2-3)3 

TC 

31 1 

Chemical Textile Testing 

(3-0)3 

TE 

471 

Textile Evaluation 

(2-3)3 



General Elective 

(3-0)3 



Total hours 

(16-9)19 



Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CH 

334 

Colloid Chemistry 

(3-0)3 

CH 

342 

Organic Qualitative Analysis 

(1-6)3 

EC 

202 

Economics II 

(3-0)3 



General Elective 

(3-0)3 



^Technical Elective 

3 


Total credit hours 19 
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SENIOR YEAR 


First Semester 


CH 

411 

Advanced Analytical Chemistry 

(2-4)3 

TC 

403 

The Principles of Dyeing and Printing 

(2-6)4 

TC 

411 

Chemical Technology of Finishing 1 

(3-1)3 



General Elective 

(3-0)3 



*Two Technical Electives 

6 



Total credit hours 

19 



Second Semester 


TC 

404 

Theory of Dyeing 

(3-4)4 

TC 

412 

Chemical Technology of Finishing II 

(3-2)4 



General Elective 

(3-0)3 


*Two Technical Electives 6 


Total credit hours 17 


* MA 206 is recommended as the technical elective in the junior year if graduate 
study is planned. 

Technical electives in the senior year must include six credits selected from CH 
423-424, CH 431-432, or CH 443-444. 

It is recommended that the remaining credits be taken in CH 403-404. 
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TEXTILE ENGINEERING 


This course is based on a sound training in mathematics and science 
and their application to the solution of technical problems. The curriculum 
is similar to and related to that in Mechanical Engineering but includes suf- 
ficient subjects in textile science to qualify the student for positions in either 
production or research in the textile industry. 

This curriculum is accredited by the Engineers' Council for Professional 
Development. 


SOPHOMORE YEAR 
First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

203 

Fundamentals of Electricity 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

ME 

21 1 

Applied Mechanics 1 

(3-0)3 

PH 

205 

Physics 

(4-2)4 



Total hours 

(17-2)17 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

204 

Introductory Electronics 

(3-1 Vi) 4 

MA 

206 

Differential Equations 

(3-0)3 

ME 

214 

Applied Mechanics II 

(3-0)3 

ME 

264 

Metals Processing 

(1-2)1 

TE 

212 

Fiber Science 

(3-1)3 



Total hours 

(16-4y 2 )17 



JUNIOR YEAR 




First Semester 


MA 

355 

Digital Computer Programming 

(2-2)2 

MA 

383 

Statistical Methods 

(3-0)3 

ME 

31 1 

Applied Mechanics III 

(3-0)3 

ME 

341 

Thermodynamics 

(3-0)3 

*ME 

377 

Elements of Materials Science 

(2-0)2 

TE 

363 

Textile Systems 1 

(3-1)3 



General Elective 

(3-0)3 



Total hours 

(19-3)19 


*ROTC 

students will substitute AS 301. 
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Second Semester 


EE 

324 

Electrical Energy Conversion 

(3-2)4 

ME 

314 

Mechanical Engineering Laboratory 1 

(0-3)1 

*ME 

342 

Thermodynamics 

(3-0)3 

ME 

382 

Fluid Mechanics 

(3-0)3 

TE 

364 

Textile Systems II 

(3-2)3 

TE 

366 

Textile Systems III 

(2-1)2 



General Elective 

(3-0)3 



Total hours 

(17-8)19 


*ROTC 

students will substitute AS 302. 




SENIOR YEAR 




First Semester 


ME 

415 

Mechanical Engineering Laboratory II 

(0-3)1 

ME 

421 

Machine Design 

(2-3)3 

ME 

443 

Heat Transfer 

(3-0)3 

ME 

495 

Electromechanical Engineering 

(3-2)4 

TE 

367 

Textile Systems IV 

(2-1)2 

TE 

483 

Engineering Design of Textile Structures 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(16-9)19 



Second Semester 


ME 

416 

Mechanical Engineering Laboratory III 

(0-3)1 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

482 

Application of Scientific Methods to Textile Processes 

(3-0)3 

TE 

484 

Engineering Design of Textile Structures 

(3-0)3 



Two General Electives 

(6-0)6 



Technical Elective (Textile) 

3 


Total credit hours 


19 


TEXTILE TECHNOLOGY 

This course of study is designed to equip its students with a well-rounded 
understanding of the theory and principles relating to the processing of tex- 
tile materials. At the same time it provides the scientific basis necessary to 
understand and apply this technological knowledge. Basic purpose of the pro 
gram is to prepare students to become competent textile technologists for 
eventual supervisory, administrative, or executive positions within the industry 
and its allied fields. To achieve this end, a comprehensive course covers the 
basic theory, principles, and applications of the major phases of textile manu- 
facture utilizing all the common fibers, both natural and man-made, and all 


fabricating processes. 




SOPHOMORE YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

203 

Fundamentals of Electricity 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

ME 

21 1 

Applied Mechanics 1 

(3-0)3 

PH 

205 

Physics 

(4-2)4 



Total hours 

(17-2)17 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

204 

Introductory Electronics 

(3-1 14)4 

MA 

206 

Differential Equations 

(3-0)3 

ME 

214 

Applied Mechanics II 

(3-0)3 

ME 

262 

Machine Tool Laboratory 

(1-2)1 

TE 

212 

Fiber Science 

(3-1)3 



Total hours 

(1 6-4 14)1 7 



JUNIOR YEAR 




First Semester 


MA 

383 

Statistical Methods 

(3-0)3 

ME 

341 

Thermodynamics 

(3-0)3 

*ME 

377 

Elements of Materials Science 

(2-0)2 

ME 

381 

Fluid Mechanics 

(3-0)3 

TE 

363 

Textile Systems 1 

(3-1)3 



General Elective 

(3-0)3 


Total hours (17-1)17 


*ROTC students will substitute AS 301. 
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Second Semester 


EE 

324 

Electrical Energy Conversion 

(3-2)4 

MA 

356 

Digital Computer Programming 

(2-2)2 

TE 

322 

Yarn Technology 

(2-2)3 

TE 

364 

Textile Systems II 

(3-2)3 



Two General Electives 

(6-0)6 



*Technical Elective (Textile) 

3 



Total credit hours 

21 


*ROTC 

students will substitute AS 302. 




SENIOR YEAR 




First Semester 


IM 

483 

Statistical Quality Control 

(3-0)3 

*ME 

421 

Machine Design 

(2-3)3 

TE 

435 

Fabric Technology 

(3-2)4 

TE 

457 

Technology of Finishing 

(2-0)2 

TE 

459 

Textile Drying — Theory and Practice 

(1-0)1 

TE 

483 

Engineering Design of Textile Structures 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(17-5)19 


*ROTC 

students will substitute AS 401. 




Second Semester 


ME 

444 

Heat Transfer 

(3-0)3 

TE 

458 

Technology of Finishing 

(1-2)2 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

474 

Instrumentation for Textiles 

(2-2)3 

TE 

484 

Engineering Design of Textile Structures 

(3-0)3 



*Technical Elective (Textile) 

3 



Total credit hours 

17 


*ROTC students will substitute AS 402. 
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SUBJECT DESCRIPTIONS 

Subjects are listed alphabetically under the following headings: 


AS 

Aerospace Studies 

ME 

Mechanical 

BA 

Business Administration 


Engineering 

Bl 

Biology 

NU 

Nuclear Science 

CH 

Chemistry 


and Engineering 

CHE 

Chemical Engineering 

PA 

Paper 

EC 

Economics 

PH 

Physics 

EE 

Electrical Engineering 

PL 

Plastics 

IM 

Industrial Management 

SS 

Social Sciences 

LL 

Languages and Literature 

TC 

Textile Chemistry 

MA 

Mathematics 

TE 

Textiles 


The number following the 

letter symbols 

is composed of three digits. 


The first digit indicates the college year when the subject is normally studied, 
e.g., LL 1 1 1 is a freshman subject, but LL 474 is a senior subject. Sub- 
jects in the 500 series are restricted to graduate students. An asterisk fol- 
lowing the subject number, e.g., PH 411-412*, indicates a subject which, 
although it is primarily for undergraduates, may ordinarily be taken for full 
graduate credit. 

Odd numbers designate subjects offered in the first semester; even num- 
bers designate subjects offered in the second semester. Hyphenated numbers 
indicate subjects continuing throughout the year. 

Prequisites are shown in brackets, e.g., [CH 423]. No student can 
be officially registered in a subject until the indicated prerequisites have 
been satisfactorily completed. 

Numbers following the names of the individual subjects indicate with- 
in parentheses the number of hours of lecture or recitation and of labora- 
tory; after the parentheses, numbers indicate credit hours. For example, 
(2-6)4 means 2 hours of lecture or recitation and 6 hours of laboratory for 
4 credits; (2-3) (1-6)6 indicates 2 hours of lecture or recitation and 3 hours 
of laboratory for the first semester followed by 1 hour of lecture or recita- 
tion and 6 hours of laboratory the second semester, for a total credit of 6. 
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AFROTC Drill Team Ceremony 



Soccer Team 





AEOROSPACE STUDIES 


AS 101-102 World Military Systems I and II (1-1) (1-1)2 

An introductory course exploring the causes of the present world con- 
flict, the role and relationship of military power to the conflict, and the 
responsibility of an Air Force officer. The course begins with a discussion of 
the factors from which differing political philosophies have evolved. It con- 
tinues with a tridimensional analysis of the three prime political philosphies 
which have guided segments of society in the twentieth century. This is 
followed by a discussion of the means that nations develop to pursue their 
objectives and how they confront each other in the use of these means. The 
course then treats individual military systems, with emphasis upon the U.S. 
Department of Defense and the U.S. Air Force. 

AS 201-202 World Military Systems III and IV (1-1) (1-1)2 

Continued study of world military forces and the political-military is- 
sues surrounding the existence of these forces. This includes a study of the 
United States Army and the United States Navy and their doctrines, missions, 
and employment concepts; a study of the military forces of NATO, CENTO, 
and SEATO and their roles in free world security; and an investigation of 
the military forces of the USSR, the Soviet satellite armies, and the Chinese 
Communist Army. An analysis of the trends and implications of world mili- 
tary power. 


AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the nature of war; development of airpower in the 
United States; mission and organization of the Defense Department; Air Force 
concepts, doctrine, and employment; astronautics and space operations; and the 
future development of aerospace power, including United States space programs, 
vehicles, systems, and problems in space exploration. The above areas are 
studied through the media of briefings, discussions, debates, and written re- 
ports by the student to improve his communicative skills. 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership, and management, including the 
meaning of professionalism; professional responsibilities; the military justice 
system; leadership theory, functions, and practices; management principles 
and functions; problem solving; and management tools, practices, and con- 
trols. The above areas are studied through the media of discussions, briefings, 
and written reports by the student to improve his ability to communicate. 
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BUSINESS ADMINISTRATION 


BA 141-142 Accounting I and II (3-0) (3-0)6 

Accounting concepts and techniques as tools for administration of the 

economic activity of the business enterprise. Methods of recording, report- 

ing, and interpreting the financial data of the business unit. 

BA 241-242 Accounting III and IV (3-0) (3-0)6 

[BA 142] 

Greater analysis of the fundamental processes of accounting, with spe- 
cial attention to the major areas of the balance sheet and the effect of asset 
revaluations upon the accounts and statements. 

BA 321 Marketing Principles (3-0)3 

[EC 202] 

Analysis of modern methods of marketing and merchandising as they 

are related to consumer, producer, and middleman. 

BA 322 Marketing Problems (3-0)3 

[BA 321] 

[For students majoring in Business Administration] 

An analytic approach to marketing strategy in relation to the problems 
of organization, coordination, and control. Price policies, the government's 
role in marketing, and physical distribution. 

BA 324 Industrial Marketing (3-0)3 

[BA 321] 

[For students majoring in Industrial Management] 

Problems of marketing industrial goods. Distribution channels, price 
policies, product line planning, and marketing programs. 

BA 325 Advertising (3-0)3 

[BA 321] 

The relation of advertising to modern business organization and its 
place in marketing and distribution. 

BA 331 Corporation Finance (3-0)3 

[BA 142, EC 202] 

Financial aspects of the single proprietorship, partnership, and corpora- 
tion. The financial function, sources of funds, financial statements, capitali- 
zation, and legal aspects of the corporation. 
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BA 332 Money and Banking (3-0)3 

[EC 201] 

The role of money and monetary policy in the United States. The bank 
ing structure, the Federal Reserve System, other financial institutes, and in- 
ternational monetary systems. 

BA 334 Investments (3-0)3 

[BA 331] 

The organization and operation of stock and bond markets, security 
speculation, brokerage houses, security price behavior, and exchange regulations. 

BA 341 or 342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting, comprising the bridge between accounting prin- 
ciples and the actualities of large-volume modern business. The measures 
and means necessary to marshal accounting information for internal con- 
trol and for service to management at all levels. 


BA 344 Cost Accounting (2-2)3 

[BA 142] 

Job lot, process, and standard cost systems, including joint and by- 
product problems, and the managerial uses of cost data. 


BA 361 or 362 Business Law (3-0)3 

The principles of commercial law, including contracts, agency, sales, part- 
nerships, corporations, negotiable instruments, bailments and carriers, insurance, 
personal property, real property, suretyship and guarantees, and bankruptcy. 


BA 371-372 Production Management I and II (3-0) (3-0)6 

The internal organization and productive process of the manufacturer, 
including the management functions of planning, directing, and administra- 
tion in relation to production. Plant layout, materials handling, inventory 
control, quality control, and time and motion study systems. 


BA 401 or 402 International Business Operations (3-0)3 

[EC 202] 

The distinctive features of international commerce, including government 
policies, multinational corporate problems, foreign exchange, tax problems, and 
special licensing and agency arrangements. 
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BA 403 or 404 Electronic Data Processing (3-0)3 

The role of digital computers in the solution of management problems. 
The preparation and solution of sample problems on the Institute's IBM 1620 
installation. 

BA 421 or 422 Procurement (3-0)3 

[BA 324] 

Purchasing procedure, quality control, inventory control, source selection, 

forward buying, and speculation, as applied to the industrial enterprise. 

BA 423 or 424 Marketing Management (3-0)3 

[BA 321] * 

Problems of marketing, especially from the point of view of the formu- 
lation of business policy. 

BA 426 Sales Management (3-0)3 

[BA 321] 

Management of the selling function in its broad aspect. Sales organiza- 
tion, compensation, selection, training, and supervision. Market research, pro- 
duct packaging and development, and distribution policies. 

BA 431 or 432 Financial Management (3-0)3 

[BA 331] 

The finance function in business, funds procurement and their effective 
utilization, and financial budgets. 

BA 441 or 442 Auditing (3-0)3 

[BA 342] 

Duties and responsibilities of the auditor, kinds of audits, programs of 
audit, and auditor statements and reports. 

BA 443 or 444 Accounting Systems (3-0)3 

[BA 342] 

Principles of system design; internal control, division of labor, routing 
of business papers, and procedural practices; systems modifications; and re- 
lationship of theory and practice of accounting to systems. 

BA 445 or 446 Tax Accounting (3-0)3 

[BA 342] 

Tax problems of partnerships, corporations, reorganizations, personal 
holding companies, trusts, gifts, and estates. Problems and interpretations of 
the internal revenue code and regulations of both the Federal and State 
agencies. 
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BA 451 Personnel Management 13-UJ3 

The techniques of recruiting, selecting, training, and planning of mem- 
bers of the work force, including such matters as employee health and 
safety, welfare and education, and wage and salary administration. 


BA 452 Industrial Relations (3-0)4 

[BA 451] 

Human interaction and group behavior in organized industrial settings. 
Interpersonal and intergroup conflict, motivation, and leadership. Case problems. 


BA 481 or 482 Insurance 

Theory of risk, physical and moral hazards, types of insurance carriers, 
and basic features of each of the principal kinds of insurance. 


BA 491 or 492 Transportation 

Social and economic aspects of transportation problems as 
analysis of the nature, history, and problems of transportation 
the United States. 


(3-0)3 

revealed by 
agencies of 


BA 501 or 502 Research Seminar 13-0)3 

[Permission of Department Head] 

Designed to give the better Business Administration student an oppor- 
tunity under the direction of a faculty member to do research in, and re- 
port on, an area of special interest. 


BIOLOGY 

Bl 101-102 Introductory Biology (3-0) (3-0)6 

A series of lectures and demonstrations designed to introduce the student 
to the principles and characteristics of living forms, with special reference 
to the cell and its metabolism and to the anatomy, physiology, and evolution 
of the major groups of the animal kingdom. 


CHEMISTRY 

CH 101-102 Introduction to Chemical Principles (4-2) (4-2)8 

An introduction to the structure and reactivity of chemical species based 
on the periodic properties of the elements. Physical aspects of chemical 
theory are stressed and correlated. 
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CH 103-104 Introductory Chemistry (3-0) (3-0)6 

[Not open to chemistry majors] 

Selected topics dealing with the important chemical principles, inorganic 
and organic chemistry, and the major industrial applications. 

CH 201-202 Organic Chemistry (3-3) (3-3)8 

[CH 102] 

The classification, nomenclature, structure, mechanism of reaction, and 
behavior in bulk of important kinds of organic species. The laboratory work 
illustrates the experimental techniques which can be used to react, purify, 
characterize, and identify organic substances. 

CH 205 Qualitative Analysis (3-0)3 

[CH 102] 

[Primarily for students not majoring in chemistry] 

A lecture course dealing with the physical chemistry of aqueous elec- 
trolytic solutions. The nature and behavior of solutes and solutions; reaction 
rate theory and its relation to solubility, proton transfer, and other types 
of equilibria; and application of the above principles to problems of separa- 
tion and identification. 

CH 207 Electrolytic Solutions (2-3)3 

[CH 102] 

[Primarily for students majoring in chemistry] 

An introduction to the physical chemistry of electrolytic solutions, with 
emphasis on aqueous systems. Reactions involving ions, i.e., proton transfer, 
precipitation, complexation, and oxidation-reduction, studied rigorously both 
from a kinetic and an equilibrium approach. Extensive drill in calculations 
involving equilibrium constants of various types. The laboratory serves to 
investigate quantitatively some of the phenomena discussed in lectures. 

CH 208 Inorganic Chemistry (3-0)3 

The chemical behavior, electronic and geometric structures, methods of 
preparation, reactions, and nomenclature of some of the more common ele- 
ments and their compounds as well as some of the better-known transition 
and inner-transition elements. The laboratory deals with the preparation and 
study of some of the more interesting compounds. 

CH 209 Analytical Techniques (1-3)2 

[CH 102] 

[Primarily for students majoring in chemistry] 

The fundamentals of analytical techniques, including basic gravimetric 
and volumetric measurements and their calculations. 
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CH 210 


Analytical Chemistry 

[CH 207 and CH 209] 


(3-6)5 


[Primarily for students majoring in chemistry] 

The fundamental principles of analytical chemistry, both 3 u ° li,a,ive °" 
quantitative, including the separation, identification, an quon i a ive 
surement of substances through chemical methods, chromatography, 
change, microscopy, fluorometry, and spectroscopy. 


CH 212 


Quantitative Analysis 

[CH 102] 


(3-4)4 


[Primarily for students not majoring in chemistry] 

The fundamental principles of quantitative analysis. The principles and 
calculations of gravimetric and volumetric analysis, including same coverage 
of industrial applications. 


CH 321 


Organic Chemistry Laboratory II 

[CH 202] 


( 0 - 6)2 


A continuation of the laboratory portion of CH 202 involving addi- 
tional laboratory work in synthetic organic chem.stry. 


CH 331-332 


Physical Chemistry 

[CH 102, MA 205, PH 205] 


(3-3) (3-3)8 


The formulation and development of the mathematical and mechanical 
models of theoretical chemistry and their uses in the solution of t e <jxae 
ticol problems of chemistry and chemical engineering. Topics '"eluded ore 
atomic and molecular structure, states of matter, thermodynamics, thermo- 
chemistry solutions, electrochemistry, colloids, chemical equilibrium, kinetic, 

and photochemistry. 


CH 334 


Colloid Chemistry 

[CH 331 or equivalent] 


(3-0)3 


Theoretical properties of the colloid system. Interfacial phenomena par- 
ticle kinetics, electrical properties, and viscosity characteristics are * u ' ie ■ 
The character of lyophobic and lyophilic sals, gels, and emulsions is developed 

from the above properties. 


CH 342 


Organic Qualitative Analysis 

[CH 202; CH 205 or 206] 


(1-6)3 


Methods of identification of "unknown" organic substances whose prop- 
erties have been previously published in the chemical literature. 
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CH 403-404 Chemistry of High Polymers (3-4) (3-4)8 

[CH 202, CH 332] 

The physical and organic chemistry of monomers and polymers, including 
a consideration of non-bonding forces, spectroscopic methods of structure de- 
termination, structure and property correlations, fractionation, thermodynamics, 
and methods of molecular weight determination for polymers in solution; the 
kinetics of condensation and addition polymerization as applied to polymers 
and copolymers, mechanism of free radical and ionic polymerization, stereo- 
specific polymers, the chemistry of the more common polymer systems, and 

preparation of their corresponding monomers. 

CH 407-408 Advanced Studies In Chemistry Credits to be 

arranged 

[Permission of the Chairman of the Chemistry Division 
and the instructor] 

Advanced work in analytical, organic, inorganic, physical, or textile chemistry, 
including literature survey, laboratory work, and reports. 

CH 41 1 Advanced Analytical Chemistry (2-4)3 

[CH 211 or 212; CH 332] 

Advanced analytical techniques based on physical-chemical principles and 
utilizing instrumental methods wherever applicable. The analytical use of 
complexes, radiant energy methods, electrochemistry, chromatography, polaro- 
graphy, analytical applications of radioisotopes, and physical methods of 
separation. 

CH 423-424* Advanced Organic Chemistry (3-0) (3-0)6 

[CH 202] 

Extension of first-year organic chemistry to include additional classes of 
compounds and special topics. Emphasis is placed on synthetic methods, in- 
cluding the mechanism, scope, and limitations of the important name reac- 
tions in the field of synthetic organic chemistry. 

CH 431-432* Advanced Physical Chemistry (3-0) (3-0)6 

[CH 332 or equivalent] 

An extension of introductory physical chemistry for undergraduate majors 
and first-year graduate students in chemistry and related fields, with emphasis 
on classical and statistical thermodynamics as they apply to the various chemi- 
cal phenomena. 
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CH 443-444* Advanced Inorganic Chemistry (3-0) (3-0)6 

[CH 332] 

A treatment of the structure and reactions of the inorganic elements 
and their compounds, with emphasis on physical-chemical principles. In- 
cluded are such topics as wave mechanics and the theory of the chemical 
bond, spectroscopy, inorganic stereochemistry, crystal field theory, reactions in 
nonaqueous solvents, coordination chemistry, and atomic structure, including 
the structure of the atomic nucleus. 


CH 481* Radiochemistry (3-4)4 

[CH 332] 

Fundamentals of radiochemistry, including radioactivity, atomic nuclei, 
nuclear reactions, reactors, and radiation detection and measurement with em- 
phasis on the use of radioactive materials in chemical applications. Designed 
primarily for majors in chemistry and in allied fields. 


CH 483 or 484 Nuclear Chemistry ( 3 - 3)4 

and Radiochemistry 

[CH 102] 

A review of chemical principles as applied to radiochemistry, including 
coverage of such topics as radioactivity, nuclear reactors, radiation chemistry, 
use of tracers in chemical application, and separation and study of fission 
products. 


CH 501 Interpretation of Data 

Mathematical methods of analyzing, plotting, and 
mental data. Lectures and exercises. 


(3-0)3 


interpreting experi- 


CH 502 Absorption Spectrophotometry and (2-3)3 

Color Measurement 

Theory and application of absorption spectrophotometry to the qualita- 
tive and quantitative analyses of chemical substances in both transparent and 
opaque media in the ultraviolet, visible, and near infrared ranges, including 
theories of color, vision, and subjective color evaluation. 

CH 503-504 Chemistry of High Polymers (3-0) (3-0)6 

[CH 202, CH 332] 

An introduction to the physical and organic chemistry of high polymers 
for graduate students. Similar to CH 403-404 but with additional assigned 

reading. 

CH 505-506 Techniques of Polymer Chemistry (0-4) (0-4)2 

A laboratory subject to be taken concurrently with CH 503-504 and 
designed to acquaint a graduate student majoring in Polymer Science with the 
techniques used in the preparation, characterization, and investigation of 
macromolecular substances. 
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CH 507-508 


Chemistry Seminar 


( 1 - 0 ) ( 1 - 0)2 


CH 512 Physical Chemistry of Surface-Active Agents (3-0)3 

A series of lectures on the physicochemical principles involved in the 
use of surface-active agents. The surface and bulk properties of the agents 
are studied and related to the over-all technical properties and uses. 

CH 5T3 Chemical Applications of Spectroscopy (3-0)3 

and Spectrophotometry 

Theory, limitations, and applications of various types of spectroscopy to 
chemical research. Visible and ultraviolet, infrared, microwave, nuclear mag- 
netic, and electron paramagnetic resonance spectroscopy. Emphasis is given 
to the interpretation of spectra, with some importance placed on analytical 
applications. 


CH 514 Physicochemical Methods (2-0)2 

An outline of some of the more important physical methods of investi- 
gation and their applications to chemical research, including refractometry, 
polarimetry, microscopy, and chromatography (ion-exchange, adsorption, and 
gas). 


CH 521-522 Physical Organic Chemistry (3-0) (3-0)6 

[CH 424, CH 444] 

Modern concepts of molecular structure developed and related to the 
physical and chemical properties of organic compounds. Polarization effects 
and reaction mechanisms considered in detail. 


CH 527-528 Stereochemistry (3-0) (3-0)6 

The fundamental concepts of optical and geometrical isomerism and the 
relationship of the stereostructures to the physical and chemical properties 
of organic compounds. 

Offered in alternate years; offered in 1 965-66. 

CH 531-532 Chemical Thermodynamics (3-0) (3-0)6 

[CH 539 or equivalent] 

An advanced subject in chemical thermodynamics, with emphasis on 
the recent mathematical developments in the description of chemical systems 
and with attention given to current experimental methods of obtaining ther- 
modynamic data. The chemical and physical scientific literature is used 
extensively. 
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CH 533 Statistical Mechanics for Chemists (3-0)3 

[CH 539 or equivalent] 

A continuation of the introductory statistical mechanics presented in 
CH 539. Current theories on such topics as configuration of polymer mole- 
cules, rubber elasticity, and solution structure, as well as principles of classi- 
cal statistical mechanics. 


CH 534 Quantum Mechanics for Chemists (3-0)3 

[CH 539 or equivalent] 

A continuation of the introduction to quantum mechanics in CH 539. 
Current theories on such topics as quantum mechanical treatment of crystalline 
solids, imperfect gases and liquids, and electromagnetic susceptibilities. 

CH 535-536 Advanced Topics in (3-0) (3-0)6 

Physical Chemistry 

Selected topics and recent advances in physical chemistry. Selection of 
topics is at the discretion of the instructor. 


CH 538 Rheology (3-0)3 

The general principles of the deformation and flow of matter under 
stresses studied qualitatively and quantitatively. Hookean and non-Hookean 
elasticity and Newtonian and non-Newtonian flow related to the properties 
of materials, especially in the field of high polymers. 

CH 539 Theoretical Chemistry (3-0)3 

[CH 443-444 or equivalent] 

The formal and group theoretical aspects of quantum chemistry par- 
ticularly as they apply to molecular structure and reactivity. 


CH 540 Chemical Kinetics (3-0)3 

[CH 432 or equivalent] 

The theoretical and empirical treatment of chemical kinetic data as 

well as the methods of obtaining these data. Determination of the order of 

reactions, factors influencing rates, application of rate studies in establishing 
hypotheses for reaction mechanism, collision theory, and absolute rate theory. 

CH 541-542 Graduate Thesis Credits to be 

arranged 

An independent investigation of a problem by the student in conference 
with a faculty adviser and approved by the Department Head. A clear and 
systematic written presentation of the results is required. 


110 


CH 551-552 Physical Chemistry of (3-0) (3-0)6 

Macromolecules 

[CH 404, CH 432] 

An advanced treatment of the physical chemistry of macromolecules, in- 
cluding methods available for molecular structure determination. Considera- 
tion of the thermodynamic and statistical approaches to the theory of high- 
polymer solutions, with particular emphasis on molecular weight dependencies 
and a study of the kinetics of polymerization and depolymerization. 

Offered in alternate years; not offered in 1965-66. 

CH 553 Organic Chemistry of Macromolecules (3-0)3 

[CH 403, CH 424] 

An advanced study in polymer science concerned with modern theoreti- 
cal concepts and including mechanisms of formation and degradation of 
macromolecules. 

Offered in alternate years; not offered in 1965-66. 

CH 554 Stereochemistry of Macromolecules (3-0)3 

[CH 404, CH 424] 

Stereochemical factors affecting the formation and properties of macro- 
molecules. 

Offered in alternate years; not offered in 1965-66. 

CH 555 Polymer Physics (3-0)3 

A general treatment of the physical behavior of high-polymer systems. 
Lectures cover microscopic structure, including the structure of polymer mole- 
cules, intermolecular forces, first- and second-order transitions and macroscopic 
behavior including rheology and mechanical behavior, the kinetic theory of 
rubber elasticity, electrical, optical, and thermal properties. Comparisons are 
made with other classes of materials from time to time to emphasize the 
unique properties of high polymers. 

Offered in alternate years; offered in 1 965-66. 

CH 556 Physical Chemistry of Surfaces (3-0)3 

Energetics of surfaces, adsorption, monolayers and films, electrical as- 
pects of surface chemistry, and reactions at interfaces. 

CH 561-562 Advanced Organic Synthesis (3-0) (3-0)6 

[CH 423-424 or equivalent] 

The application of known organic reactions to the synthesis of chemical 
species in such fields as the terpenes, steroids, alkaloids, antibiotics, and 
selected heterocyclic derivatives. 

Offered in alternate years; not offered in 1965-66. 
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CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students majoring in 

chemistry. 

CH 565 Metal-Organic Compounds (3-0)3 

The chemistry of the important classes of metal-organic compounds, in- 
cluding bis-arene derivatives, as well as the organosilicon, organoboron, and 

organophosphorus classes. 

Offered in alternate years; offered in 1965-66. 

CH 566 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and utility of the more 
important classes of heterocyclic compounds. 

Offered in alternate years; offered in 1965-66. 


CHEMICAL ENGINEERING 

CHE 203 Introduction to Chemical Engineering (1-0)1 

General discussion of the chemical industry and the part played by 
the science and engineering disciplines in chemical engineering; scope of 
the industry and its economic structure; and an introduction to chemical 
engineering principles. 

CHE 204 Industrial Stoichiometry (3-0)3 

[CH 205; CH 212 taken concurrently] 

Material balances and energy balances, including phase separation and 
thermochemistry, and theor application to chemical engineering processes. 
Development of unsteady-state concepts. 

CHE 303 Chemical Engineering I (3-0)3 

[CHE 204, MA 205] 

Unit operations of fluid flow, mixing, materials handling, size reduction 
and separation, and filtration. 

CHE 304 Chemical Engineering II (3-0)3 

[CHE 303, MA 206] 

Unit operations of heat transfer, evaporation, and mass transfer. 

CHE 312 Chemical Engineering Thermodynamics (3-0)3 

[ME 341] 

Application of the first and second laws of thermodynamics to chemi- 
cal engineering problems. Heats of reaction and enthalpy changes as a 
function of temperature; fugacity and activity; state properties; homogeneous 
and heterogeneous equilibria; and electrochemical effects. 
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CHE 405 Chemical Engineering III (3-0)3 

Unit operations of gas absorption, distillation and extraction, leaching 
and crystallization, air/water contact operations, and drying. 

CHE 407 Industrial Chemistry I (3-0)3 

[CH 332, CH 204; CHE 405 taken concurrently] 

A qualitative and quantitative study of selected chemical engineering 
processes and the analysis of material and heat balances, equilibria, rates of 
reaction, flow sheets, and economic factors. Reports and plant visits. 

CHE 408 Industrial Chemistry II (3-0)3 

[CHE 407] 

Detailed study of the fertilizer, plastics, and petroleum industries; or- 
ganic chemicals manufacture; manufacture of ferrous and non-ferrous metals; 
and the electrochemical industry. Reports and plant visits. 

CHE 410 Economic Balance and Plant Design (3-0)3 

[CHE 405] 

Economic principles applied to the evaluation and optimization of various 
chemical engineering processes. Several minor projects and a major design 
problem requiring written reports provide practical application of the various 
engineering and economic principles. 

CHE 411-412 Chemical Engineering Laboratory (0-6) (0-6)4 

[CHE 405 taken concurrently] 

Experimental studies and projects involving various unit operations. Both 
individual and group projects. Written and oral reports are required. 

CHE 501-502 Distillation (3-0) (3-0)6 

[CHE 405, CHE 408] 

Review of principles of distillation and phase separation and their appli- 
cation to multicomponent distillation. Design of columns, analysis of specific 
systems, and plate design. 

CHE 503-504 Absorption and Extraction (3-0) (3-0)6 

[CHE 405, CHE 408] 

Principles of separation; phase diagrams and multicomponent mixtures; 
and mathematical and graphical solutions to mass transfer problems. 

CHE 505 Colloid Chemistry for Chemical Engineers (3-0)3 

Colloid principles applied to chemical engineering problems; zeta poten- 
tial; specific problems involving surface chemistry and physics; and the mathe- 
matics of colloidal systems. 
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CHE 507 Corrosion and Electrochemical Principles (3-0)3 

Electrochemical principles and physical chemistry relating to the cor- 
rosion of metals. Materials of construction and designs based on these 

principles. 

CHE 509 Mathematics for Chemical Engineers (3-0)3 

[MA 206, CHE 405] 

Application of mathematics to chemical engineering problems; unsteady- 
state equations and problems; and analysis of specific real problems. 


CHE 511 or 512 Structure and Property (3-0)3 

of Matter 

Fundamental properties of matter as they relate to chemical engineering 
problems. Materials of construction. Rheological properties of polymeric ma- 
terials and their application to chemical engineering. 


CHE 513 Advanced Economic Balance (3-0)3 

and Plant Design 

[CHE 410 or equivalent] 

Detailed study of several processes from the standpoint of optimization 
and economics of design. Group design of a specific chemical plant. Use of 
computers for solution of design problems. 


CHE 523 or 524 Advanced Industrial (3-0)3 

Chemistry 

[CHE 408 or equivalent] 

The economics and interrelationships of the chemical industry. Detailed 
study of entire operations of a few important chemical and petrochemical 
processes. 

CHE 528 or 529 Heat Transfer (3-0)3 

Review of principles of energy transport. Specific problems in convec- 
tion and radiant heat transfer. Mathematical treatment of unsteady-state 
heat transfer. 


ECONOMICS 

EC 201 Economics I (3-0)3 

The foundations and nature of economic principles. National income, 
money and banking, and monetary and fiscal policy. 

EC 202 Economics II (3-0)3 

[EC 201] 

Price and production theories, the distribution of income, comparative 
economic systems, and a brief survey of economic doctrines. 
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EC 211-212 Economic Statistics I and II (3-0) (3-0)6 

Basic concepts of statistical methods. Topics covered include measures 
of central tendency, dispersion, frequency distributions, probability distribu- 
tions, tests of hypotheses, regression analysis, multiple and partial correlation, 
time series, seasonal variations, index numbers, and analysis of variance. 

EC 301 Economic Development of the United States (3-0)3 

The background of the present economic system and an intensive study 
of the influence of science and technology upon our economic development. 

EC 302 Labor Economics (3-0)3 

[EC 202] 

The effect of the operation of American capitalism upon the position 
of labor. Analysis of the rise of union organization and the factors in its 
growth. Consideration of trends in the labor forces, money and real wages, 
wage problems and wage differentials, problems of hours and working con- 
ditions, and causes and remedies for unemployment. 

EC 303 Microeconomic Theory (3-0)3 

[EC 202] 

An advanced examination of price and production theory. The theory 
of the household and the firm. 

EC 304 Macroeconomic Theory (3-0)3 

[EC 202] 

An analysis of Keynesian and post-Keynesian theory. National income 
accounts, monetary and fiscal policy, and econometric models. 

EC 401 or 402 Government and Business (3-0)3 

[EC 202] 

An examination of federal, local, and state controls on business activity, 
with emphasis on the economic interpretation of the various statutes and court 
decisions involving business. 

EC 403 or 404 International Trade Theory (3-0)3 

[EC 202] 

The classical and modern trade theories. International payments, ex- 
change and trade controls, and international trade policy determinants. 

EC 412 Managerial Economics (3-0)3 

[EC 202] 

An economic approach to management decisions. This subject draws 
upon economic analysis to help formulate policy in such matters as capital 
budgeting, multiple product decisions, demand analysis, and competitive action. 



Chemistry Laboratory 



IBM 1620 Digital Computer Laboratory 


EC 414 Engineering Economy (3-0)3 

[EC 202, or permission of instructor] 

The significance of the economic aspects of engineering. The economic 
feasibility of engineering projects, capital replacement problems, break-even 
analysis, depreciation and obsolescence, and operational economy. 


ELECTRICAL ENGINEERING 

EE 201-202 Introductory Circuit Theory (3-0) (3-0)6 

[MA 108 and PH 104; MA 205 and 206 taken concurrently] 

An introduction to the study of the mathematical and physical aspects 
of electric circuits in which radiation in the form of electromagnetic waves 
does not play a major role. Kirchhoff's laws, Thevenin's theorem, reciprocity 
of simple circuits, vector diagrams, vector algebra, sinusoidal steady-state be- 
havior of simple circuits, transients in alternating-current circuits, and coupled 
circuits. 

EE 203 Fundamentals of Electricity (3-0)3 

[PH 104; MA 205 taken concurrently] 

An introduction to electric circuits for students not majoring in Electri- 
cal Engineering but who have a background in basic principles of electricity 
and magnetism. Direct -current circuits, network theorems, energy storage ele- 
ments, solution of equilibrium equations, complex impedance, analysis of 
steady-state a.c. circuits, two-terminal networks, and two-terminal-pair networks. 

EE 204 Introductory Electronics (3-1 Vi)4 

[EE 203, MA 205] 

A background subject in electronics for students not majoring in Electri- 
cal Engineering, presenting the properties and uses of vacuum tube and semi- 
conductor devices. 

EE 205 Basic Electrical Engineering Laboratory (0-3)1 

[EE 201 taken concurrently] 

Experimental work designed to acquaint the student with electrical in- 
struments and the techniques of electrical measurements and to provide ex- 
perimental verification of the behavior of passive electrical circuits. 

EE 301-302 Electronic Devices /Models (3-0) (3-0)6 

[EE 202, MA 206] 

Basic concepts, techniques, and methods of analysis of electronic devices, 
with particular emphasis on the break-point method, piecewise linearization, 
and active circuit theory. Diode operation, rectification, amplification, and 
RC/RL wave-shaping. Single-stage, multistage, power, and tuned amplifiers 
discussed with consideration of gain, band-width, and frequency response. 


1 17 


EE 303-304 Electromagnetics (3-0) (3-0)6 

[EE 202, MA 206] 

Electricity and magnetism presented from the field theory point of view, 
using vector analysis and Maxwell's equations. The static electric field in 
polarizable and conducting media, static magnetic fields of steady electric 

currents and ferromagnetic materials, time-changing electric and magnetic fields, 
magnetic induction, electromagnetic waves and energy flow, and boundary value 
problems. 

EE 307-308 Network Analysis (3-0) (3-0)6 

[EE 202, MA 206] 

Continuation of discussions begun in EE 201-202, with emphasis on 
frequency domain analysis. Mutual inductance, coupled circuits, and trans- 
formers; open-circuit and short-circuit natural frequencies and impedance 
by inspection techniques; complete solution of linear passive networks, power 
and energy associated with arbitrary excitation functions; Fourier and Laplace 
transformations and a comparison of network analysis by these methods with 
the classical differential equation approach; numerical evaluation methods 
using impulse train techniques; and convolution in the time and frequency 
domain. Selected topics from the theory of determinants, matrices, linear 
transformations and quadratic forms and functions of a complex variable 
emphasizing the basic aspects for analysis problems. A brief introduction 
to synthesis. 

EE 309-310 Electronic Devices Laboratory (0-3)1 

[EE 301-302 and EE 307-308 taken concurrently] 

An intermediate laboratory course in which the experiments are de- 

signed to stimulate an appreciation for and a realization of the limitations 
of basic electronic equipment. The experiments are closely coordinated with 
the allied concurrent courses and provide experimental verification of the 

principles of electronic devices and circuits. 

EE 313 or 314 Digital Computers — (2-2)3 

Applications and Programming 

The physical principles and instrumentation of digital computers and 
their application to problems in science and engineering. Programming meth- 
ods and techniques. 

EE 323 or 324 Electrical Energy Conversion (3-2)4 

[EE 203, MA 205] 

The generation, control, utilization, and conversion of electrical energy, 
with special attention given to the construction, characteristics, and operation 
of direct-current and alternating-current machinery and rectifiers. 
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EE 351 or 352 Industrial Electronics (3-0)3 

[MA 108, PH 104] 

[Not open to students majoring in Electrical Engineering, 

Mechanical Engineering, Physics, or Textile Engineering] 

The principles of alternating currents as a background for the under- 
standing of electronic circuits; the elements of vacuum- and gaseous-tube 
characteristics and of circuits containing such tubes for the purpose of rec- 
tification, amplifications and oscillation; and industrial photoelectric and time de- 
lay relays. 

EE 401-402* Feedback Control Systems and (3-0) (3-0)6 

Their Components 

[EE 202, MA 311] 

The various methods of analysis and design of feedback control sys- 
tems, including the time-domain, frequency-domain, and root-locus approaches. 
Some coverage of control system components is included. 

EE 403-404 Microwave Electronics (3-0) (3-0)6 

[EE 304, MA 311] 

Elements of electromagnetic theory, transmission lines, impedance match- 
ing, waveguides, generation and focusing of high-current electron beams with 
electric and magnetic fields, electron optics, velocity modulation, space charge 
wave propagation and traveling wave interaction with electron beams with 
application to microwave amplifiers and oscillators, and antennas. 

EE 405-406* Communication Electronics (3-0) (3-0)6 

[EE 302, MA 311] 

Theory and application of thermionic tubes and transistors in amplifiers, 
oscillators, modulators, and detectors operating class A and in the switching 
mode. Principles of television and radar communication. Noise in electron 
devices and circuits. 

EE 409-410 Applied Electronics Laboratory (0-4) (0-4)4 

[EE 310] 

The purpose of this subject is to give the student an experimental 
familiarity with the nature, application, and performance of various electronic 
devices. Emphasis is given to methods of electrical measurement and the 
preparation of good technical reports. 

EE 411-412 Logical Design of Digital Computers (3-0) (3-0)6 

[EE 302] 

Foundations for the complete design of digital computer subsystems, 
such as arithmetic unit, computer memory, control, and input-output equip- 
ment with emphasis on basic circuitry as well as the logical tools: flip-flops, 
shift-register, logical gates, and magnetic core memories. Boolean algebra, 
systems synthesis, coding, and error detection. 
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EE 425-426* 


(3-0) (3-0)6 


Wave Shaping and Generation 

[EE 302, MA 311] 

Principles and methods of wave shaping and wave generation using 
active and passive elements. Timing, switching, memory devices, oscillations, 
and wave shaping. Free use is made of piecewise-linear approximation, the 
break-point method, and/or the assumed diode state in conjunction with 
linear network theory. Particular emphasis is given to model representation 
and its analysis. 

EE 427-428 Semiconductor Electronics (3-4) (3-4)10 

[EE 302, EE 308, MA 311] 

Properties of semiconductor devices; a study of transistors as active net- 
work elements, based on two-part theory in matrix presentation; transistor 
devices analyzed in the periodic steady state and the transient state by 
transform methods and other methods; and solution by modern methods of 
problems on linear and non-linear semiconductor devices. Practical experience 
in transistors, tunnel diodes, and similar devices is gained from an extensive 
laboratory course. 

EE 429-430 Network Synthesis (3-0) (3-0)6 

[EE 308, MA 311] 

A review of methods of analysis useful in the study of signals, systems, 
and their response; impedance and admittance properties relating the frequency 
and time domain aspects of physical circuit behavior; linear passive network 
theory, emphasizing the synthesis aspects; fundamental works of Foster, 
Cauer, Brune, Darlington, and Guillemin applied to design of networks hav- 
ing a prescribed driving-point and transfer characteristics; synthesis of coup- 
ling networks for prescribed transfer characteristics, including RC, RLC, and 
minimum-phase and nonminimum-phase types; real part sufficiency and re- 
lated topics; and Fourier, Laplace, and Hilbert transforms. 

EE 431-432 Special Topics in Electronics (3-0) (3-0)6 

An analytical consideration of special topics of importance in the field 
of electronics. 

EE 433-434 Electro-Optional Analogues (3-0) (3-0)6 

[EE 302, EE 308, MA 311] 

A review of linear system analysis, including Fourier analysis, as ap- 
plied to the analysis of linear electrical and optical systems, with emphasis 
on the similarities of the two classes of systems. 

EE 501-502 Applied Statistics (3-0) (3-0)6 

Consideration of electromagnetic waves in physical media by statistical 
analysis methods. 
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EE 503-504 Solid-State Physical Electronics (3-0) (3-0)6 

A physical interpretation of the properties of materials in terms of their 
dielectric constant, magnetic permeability, and electrical conductivity; dielec- 
tric, ferroelectric, and piezoelectric materials; diamagnetic, paramagnetic, ferro- 
magnetic, antiferromagnetic, and ferrimagnetic materials; metals, semicon- 
ductors, and insulators; and applications to electrical engineering devices. 

EE 505-506 Microwave Electronics (3-0) (3-0)6 

Elements of electromagnetic theory, transmission lines, impedance match- 
ing, waveguides, antennas, microwave oscillators ‘and amplifiers, klystrons, 
magnetrons, and traveling wave tubes. 

EE 509-510 Transients in Electromechanical (3-0) (3-0)6 

Systems 

Training in the formulation and solution of ordinary and partial dif- 
ferential equations which arise in the treatment of mechanical, acoustical, 
thermal, and electrical systems, with extensive use of modern operational 
mathematical techniques. 

EE 511-512 Dynamic Control Analysis (3-0) (3-0)6 

The principles of electronic devices used for control and measurement 
in applied science and engineering. 

EE 513-514 Electromagnetic Theory (3-0) (3-0)6 

Maxwell's equations, static and time-varying fields of charges and cur- 
rents, energy and momentum relations, the wave equation, Poynting's vector, 
waveguides, special theory of relativity, retarded fields, radiation from ac- 
celerated charges and antennas, interaction of charged particles, and electro- 
magnetic fields. 

EE 521 Distributed Amplification (3-0)3 

[EE 302, MA 312] 

Basic concepts of distributed systems employing iterative structures; tube 
and transistor active elements in mixed lumped and distributed systems; and 
a discussion of millimicrosecond pulse measurement techniques. 

EE 522 Parametric Amplification (3-0)3 

[EE 302, MA312] 

Treatment of linear and nonlinear systems with varying parameters; 
solutions to the Mathieu-Hill differential equation; amplification with non- 
storage and storage-type network elements; the pumped system with appli- 
cations; and use of semiconductor devices as active network elements. 
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EE 529-530 Network Synthesis (3-0) (3-0)6 

The formulation of the fundamentals of network theory; establishing 
realizability conditions and synthesis techniques for various classes of net- 
works and network functions; and methods for realizing one or more net- 
works whenever a function of the given class is prescribed. 

EE 531-532 Seminar in Electronics 0-0) 0-0)2 

Discussion by staff members and students of current journal publications 
and topics of current interest in electronic science, electronic engineering, and 
related areas of applied physics. 

EE 533-534 Special Problems in Electronics Credits to be 

arranged 

An opportunity for individual study, under the direction of a staff mem- 
ber, of topics in or related to electronic engineering. 


EE 535-536 Graduate Research Credits to be 

arranged 

Supervised research and thesis on some problem in electronic science, 
electronic engineering, or certain areas of applied physics. 


INDUSTRIAL MANAGEMENT 

IM 351 or 352 Motion and Time Study (0-2)1 

The application of methods improvement and work measurement tech- 
niques. The use of the stop watch, work sampling, and operator charts in 
terms of application to standard systems such as M.T.M. and Work Factor. 


IM 371 or 372 Systems Engineering and (3-0)3 

Operations Research 

An analysis of linear probabilities systems. Concurrent presentation of 
examples in the area of system reliability, congestion processes, search pro- 
cedures, inventory control, and other operating problems of systems. 


IM 483 or 484 Statistical Quality Control (3-0)3 

[MA 383 or 384 or EC 212] 

Control charts for maintaining the quality of manufactured products and 
sampling plans for the reduced inspection of manufactured products and of 

raw materials. 


IM 504 Management of Computer Operations (3-0)3 

The use of digital computers in management problems. Programming of 
work on the Institute's 1620 computer installation. 
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IM 509 or 510 


(3-0)3 


Research Seminar 

[Permission of Department Head] 

An opportunity for the advanced Industrial Management student to do 
research in an area of special interest under the direction of a member of 
the department. 

LANGUAGES AND LITERATURE 

LL 109-110 English for International Students (3-0) (3-0)6 

Training in exposition. Reading and evaluation of selections representa- 
tive of the major literary types. Designed to meet the English requirement 
for those for whom English is a second language. 

LL 111-112 English I and II (3-0) (3-0)6 

Training in the composition of extended exposition. Introduction to 
logic and to basic research techniques. Analysis and evaluation of collateral 
readings in the humanities. Introduction to literature. 

LL 213 Introduction to English Literature (3-0)3 

Interpretation and criticism of selections from the major writers in the 

chief periods of English literature. 

LL 214 Introduction to American Literature (3-0)3 

Interpretation and criticism of selections from the major writers in the 

chief periods of American literature. 

LL 233 Comparative Literature (3-0)3 

A consideration of at least six world classics as keys to the development 
of modern^ culture. 

LL 234 Shakespeare (3-0)3 

Shakespeare's chief tragedies, comedies, and chronicles. Consideration 

of Shakespeare's views on the nature of man. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

An introduction to the study of the German language to develop a 
reading knowledge of scientific German. Limited practice in pronounciation and 
writing. No credit for the first semester without the second. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to develop a reading 
knowledge. Limited practice in pronunciation and writing. No credit for the 
first semester without the second. For students who have had less than two 
years of secondary-school training in French. 
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LL 265-266 Elementary Technical Russian (3-0) (3-0)6 

An introduction to the study of the Russian language to develop a read- 
ing knowledge of scientific Russian. Limited practice in pronunciation and 
writing. No credits for the first semester without the second. 

LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the study of the Spanish language to develop a read- 
ing knowledge. Limited practice in pronunciation and writing. No credit for 
the first semester without the second. For students who have had less than 
two years of secondary-school training in Spanish. 

LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

Intended to increase reading knowledge and provide further training in 
speaking and writing. May be taken by students who have had two or more 
years of secondary -school training in French. 

LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266] 

Intended to increase reading knowledge and to provide practice in speak- 
ing and writing. Russian essays and short stories of moderate difficulty with ex- 
planatory notes and vocabulary. 

Offered in alternate years; not offered in 1965-66. 


LL 367-368 Intermediate Literary and (3-0) (3-0)6 

Conversational German 

[LL 262] 

Intended to increase reading knowledge and to provide practice in speak- 
ing and writing. German essays and short stories of moderate difficulty with 
explanatory notes and vocabulary. 

LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intended to increase reading knowledge and provide further training in 
speaking and writing. May be taken by students who have had two or more 
years of secondary-school training in Spanish. 

LL 436 English Romanticism (3-0)3 

A close study of the central works of Wordsworth, Coleridge, Blake, 
Byron, Shelley, and Keats, with emphasis on the sensibility peculiar to the 
poetic and philosophical attitudes of these writers. 
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LL 465 Advanced Seminar in Literary Russian (3-0)3 

[LL 366] 

Directed study in Russian fiction. Seminar reports on assigned topics 
are given in Russian every week by each student, orally or in written form 

as directed. 

Offered in alternate years; offered in 1965-66. 

LL 466 Advanced Seminar in Literary Russian (3-0)3 

[LL 366] 

Directed study in Russian nonfiction. Seminar reports on assigned topics 
are given in Russian every week by each student, orally or in written form 

as directed. 

Offered in alternate years; offered in 1 965-66. 

LL 467 Advanced Seminar in Literary German (3-0)3 

[LL 368] 

Directed study in the works of two classical and two modern German 

writers. Seminar reports of an analytical nature on assigned topics (stylistic 

methods, social philosophy of the author, etc.) are given in German every 
week by each student, orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 

LL 468 Advanced Seminar in Literary German (3-0)3 

[LL 368] 

Directed study in the works of leading German authors, primarily in the 
field of nonfiction. Seminar reports of an analytical nature on assigned topics 
(stylistic methods, social philosophy of the author, etc.) are given in German 
every week by each student, orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 

LL 47 T The Modern American Novel (3-0)3 

A consideration of the outstanding American novelists from 1920 on. 
Selected works of Faulkner, Hemingway, Wolfe, and others. 

LL 472 The Modern British Novel (3-0)3 

The development of the novel in English literature from Conrad and 
Hardy through Huxley and others. Selected novels are read and discussed. 

LL 473 World Drama (3-0)3 

A survey of the main currents in world drama from early Greek drama 
to modern European drama. Selected significant plays from the representative 
periods in the historical development of world drama are read and discussed. 
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LL 474 Modern Drama (3-0)3 

An analysis of major forces in drama from the time of Ibsen to the 
present. Selected representative plays are read and discussed. 

LL 482 The American Short Story (3-0)3 

A critical survey of the growth and development of the American short 
story. Consideration of the works of Poe, Crane, Anderson, and others. 

MATHEMATICS 

MA 101 Mathematical Analysis I (3-0)3 

[For students in Business Administration] 

Number system, linear and fractional equations, exponents and radicals, 
functions and graphs, trigonometic functions, angular measure, quadratic equa- 
tions, laws of variation, and functions of a composite angle. 

MA 102 Mathematical Analysis II (3-0)3 

[MA 101] 

[For students in Business Administration] 

Complex numbers, higher-degree equations, inequalities, logrithms, right 
triangles, oblique triangles, progressions, mathematical induction, binomial the- 
orem, inverse trigonometric functions, permutations, combinations, probability, 
and determinants. 

AAA 107 Calculus and Analytic Geometry (4-0)4 

Functions and graphs, equations of straight lines, the differentiation and 
integration of algebraic functions together with applications involving related 
rates, differentials, maxima and minima. Mean Value Theorem, areas, volumes, 
lengths of curves, areas of surfaces of revolution, center of mass, the theorems 
of Pappus, pressure, and work. 

MA 108 Calculus and Analytic Geometry (4-0)4 

[MA 107] 

The differentiation of exponential, logarithmic, and trigonometric functions; 
integration by parts, integration by partial fractions, integration by trigonometric 
substitution, and other integral forms; determinants, both second and higher 
order; properties of roots of higher-degree equations; the conics, translation and 
rotation of curves, hyperbolic and inverse hyperbolic functions, polar coordinates, 
parametric equations, differentiation of vectors, and tangential and normal 
components of velocity and acceleration. 

MA 201 Mathematical Analysis III (3-0)3 

[MA 102] 

[For students in Business Administration] 

Analytical geometry, functions of one variable, differential calculus, in- 
tegral calculus, functions of several variables, and differential equations. 
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MA 202 


(3-0)3 


Mathematical Analysis IV 

[MA 201] 

[For students in Business Administration] 

Set theory, vectors and matrices, probability theory, linear programming, 
and theory of games. 

MA 205 Calculus and Analytic Geometry (4-0)4 

[MA 108] 

The scalar and vector products of two or more vectors, solid analytic 
geometry, space curves, curvature, arc length, partial differentiation, direc- 
tional derivatives, gradient, chain rule, total differential, the method of least 
squares, maxima and minima of independent variables, line integrals, multiple 
integration, and three-coordinate systems; series, including Maclaurin, Taylor, 
and Fourier series, indeterminate forms, and test for convergence; and complex 
functions including the Argand diagram, DeMoivre's theorem, the Cauchy-Rie- 
mann equations, and logarithmic functions. 

MA 206 Differential Equations (3-0)3 

[MA 205] 

The solution of ordinary differential equations and of partial differential 
equations of the first order and first degree and of forms in certain other orders 
and other degrees that lend themselves readily to solution. Practical applica- 
tions to chemistry and engineering. 

MA 301-302 Advanced Calculus (3-0) (3-0)6 

[MA 206] 

Ordinary differential equations, the Laplace transformation, numerical meth- 
ods of solving differential equations, series solutions of differential equations, 
boundary value problems and orthogonal functions, vector analysis, topics in 
higher-dimensional calculus, partial differential equations, partial differential 
equations of mathematical physics, and complex variable theory. 

MA 305 or 306 Theory of Equations (3-0)3 

[MA 108] 

Mathematical induction, complex numbers, integral and rational roots, 
solution by radicals, impossibility of certain geometrical constructions, number 
of real roots, isolation of a root, determinants, and approximate methods of 
solution. 


MA 311 Engineering Mathematics (3-0)3 

[MA 206] 

[For students majoring in Electrical Engineering] 

Vector analysis, complex variable theory, ordinary differential equations, 
Laplace transformation, and numerical methods of solving differential equations. 
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MA 312 


(3-0)3 


Engineering Mathematics 

[MA 311] 

[For students majoring in Electrical Engineering] 

Series solutions of differential equations, boundary value problems and 
orthogonal functions, and partial differential equations with applications from 
mathematical physics. 


MA 355 or 356 Digital Computer Programming (2-2)2 

[Permission of instructor] 

The programming and operation of the Instituted IBM 1620 digital com- 
puter and discussion of larger systems. Selected practice problems related to 
the specialties of the class are written by the students and tested to com- 
pletion in the laboratory sessions. 

MA 383 or 384 Statistical Methods (3-0)3 

[MA 108] 

The application of modern statistical techniques to the treatment of ex- 
perimental data. Characteristics of distributions, significant differences, linear 
correlation, and analysis of variance. Introduction to the planning of industrial 
experiments. 

MA 401 or 402 Foundations of Mathematics (3-0)3 

[MA 205] 

The axiomatic method, set theory, transfinite arithmetic, the real number 
system, and philosophies of mathematics. 


MA 403 or 404 Elementary Number Theory (3-0)3 

[MA 205] 

Properties of integers, including Euclidean algorithm, divisibility, diophantine 
equations, prime numbers, congruences, residues, and introductory number theory. 

MA 405 or 406 Mathematical Statistics (3-0)3 

[MA 205] 

Measurements of dispersion, theoretical frequency distributions, tests of 
goodness of fit and independence, partial and multiple correlations; permutations, 
combinations, and probability; game theory. 

MA 433* or 434* Matrix Algebra (3-0)3 

[MA 205] 

Algebra of vectors, matrices, and determinants; linear transformations; linear 
vector spaces; characteristic roots and reduction to diagonal form; quadratic 
forms; and applications to physics. 
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(2-3) (2-3)6 


MA 459-460* Digital Computer Programming 

and Numerical Analysis 

Basic and advanced programming techniques in the use of high-speed 
digital computers for the solution of scientific and engineering problems. The 
preparation and running of sample problems on the Institute's IBM 1620 com- 
puter and at least one other larger computer. Numerical analysis techniques 
include simultaneous equations, least squares data fit, interpolation, numerical 
solution of differential equations, and other matters. 

MA 484* Probabilities (3-0)3 

[MA 302] 

Elements of combinatorial analysis, introduction to probabilities, random 
variables and expectation, law of large numbers, central limit theorem, and 
elements of mathematical statistics. 

MA 505-506 Mathematical Methods of Physics (3-0) (3-0)6 

Elements of complex variables; Fourier and other transforms; ordinary dif- 
ferential equations and their classification, and Frobenius and other methods 
of solution; partial differential equations and their classification; boundary value 
problems, Sturm-Liouville theory and eigenvalues; vector spaces; Green's func- 
tions and integral equations of the first and second kind; and introduction to 
group theory. 

MA 515 or 516 Methods of Applied (3-0)3 

Mathematics 

The calculus of variations, integral equations, and applications. 

MA 525 or 526 Modern Algebra (3-0)3 

Topics in modern algebra, including number theory, equivalence rela- 
tions, fields, integral domains, ideals, groups, Boolean algebras, sets, and 
matrices. 

-MA 533 or 534 Matrix Theory (3-0)3 

[MA 433] 

The calculus of matrices, including the study of matric polynomials, series 
of matrices, matric functions, and differentiation and integration of matrices; 
association of matrices with linear differential equations; and applications of 
matric methods to engineering. 

MA 537-538 Group Theory (3-0) (3-0)6 

Elements of set theory; mappings, isomorphisms, and cardinality; semi- 
groups and groups; the theory of finite groups; general representation theory; 
and applications of group theory to quantum mechanics. 
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MA 541 or 542 


(3-0)3 


Fourier Series and 
Boundary Value Problems 

[MA 206] 

The Fourier series as a tool of analysis, orthogonal functions, convergence 
tests, the Fourier integral, partial differential equations of physics, and boundary 
value problems. 

MA 543 or 544 Partial Differential Equations I (3-0)3 

[MA 302] 

Ordinary differential equations in more than two variables, geomertical 
interpretations, partial differential equations of the first and second order, 
and boundary value problems. 

MA 545 or 546 Partial Differential Equations II (3-0)3 

[MA 543] 

Partial differential equations of the second order, boundary value prob- 
lems, and a detailed study of Laplace's equation, the wave equation, and the 
diffusion equation. 

MA 553 or 554 Tensor Analysis (3-0)3 

[MA 433 or 533] 

The tensor concept; covariant and contrava riant tensors, the metric tensor, 
associated tensors, and covariant differentiation; Euclidean and Riemanman man- 
ifolds; and applications to geometry and analytical mechanics. 

MA 557-558 Computers (3-2) (3-2)8 

[MA 302] 

The principles of analog and digital computers as a basis for assessing and 
planning their use in scientific work. Logic design, instrumentation, programming, 
and numerical analysis. A survey of well-known commercial analog and digital 
computers. Experience with the computers at the Institute and also a visit to a 
local computing center having different equipment, during which a course-pro- 
grammed problem may be run. 

MA 563 or 564 Projective Geometry (3-0)3 

[MA 205] 

An introduction to various non-Euclidean geometries. Point sets on a line, 
line pencils, homogeneous coordinates, and the theory of conics and quadrics. 
Multidimensional geometry, Plucker coordinates, and correlations and collinea- 
tions in space. 

MA 573 or 574 Functions of a Complex Variable (3-0)3 

[MA 302] 

Complex numbers, point sets, and elementary functions; an introduction 
to regular analytic functions; classification of singularities; and conformal map- 
ping and applications. 
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(3-0)3 


MA 575 or 576 Operational Mathematics 

(MA 302] 

The Laplace transform and its properties and uses, as in translation of a 
time function, and in convolution, differentiation, and integration. Elementary 
applications in the analysis of vibrations, deflections, and electric circuits; prob- 
lems in partial differential equations; and Fourier transforms. 

MA 585-586 Random Processes and Noise Theory (3-0) (3-0)6 

[MA 302] 

Principles of random noise theory and optimum filtering. Development 
of the concepts of correlation function and power spectra for the detection of 
signals in noise. Illustration of the theory in some applications of circuits and 
computers with emphasis on the formulation of the noise problem, its mathematical 
solution, and the interpretation of the results for proper design of systems. 

MA 59T or 592 Graduate Thesis Credits to be 

arranged 

The graduate thesis covers an independent investigation undertaken by 
the student of a problem which is of interest to a member of the faculty and 
has the prior approval of the Department Head. The thesis must show ability 
and originality and must be a clear and systematic written presentation of 
the results. 


MA 595-596 Mathematics Seminar Credits to be 

arranged 

Discussion of timely topics by visiting scientists, staff, and graduate students. 
Required of all graduate students. 


MECHANICAL ENGINEERING 

ME T01 Engineering Graphics (1-2)1 

Communication by graphic representation — orthographic and pictorial. 
Charts and graphs. Freehand and instrumental multiview drawing, dimensioning, 
engineering geometry, pictorial sketching, and projection. 

ME 102 Engineering Graphics (1-2)1 

[ME 101] 

The use of graphics in the solution of problems. Visualization by descrip- 
tive geometry, and its exercise in vector geometry and intersections. Graphical 
calculus, nomography, and empirical equations. 
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ME 211 


(3-0)3 


Applied Mechanics I 

[MA 108, PH 103] 

[For students of Mechanical and Textile Engineering] 

A development of fundamental ideas of mechanics such as vectors, forces, 
and moments. A detailed treatment of the free body diagram concept and 
its application to resultants of force systems, laws of static equilibrium, friction 
forces, first and second moments, and problems involving various structures and 
machine parts. First and second moments of scalar quantities are also con- 
sidered. 

ME 214 Applied Mechanics II (3-0)3 

[ME 211] 

[For students of Mechanical and Textile Engineering] 

A continuation of ME 211. The basic laws of kinematics of particles and 
rigid bodies which involve linear, angular, relative, and absolute motion; New- 
ton's laws and their application to the kinetics of rigid bodies in translation, rota- 
tion, and plane motion; and the principles of work, kinetic energy, impulse, and 
momentum. 


ME 215 Engineering Mechanics I (3-0)3 

[MA 108, PH 103] 

[For students of Electrical, Chemical and Paper Engineering] 

Statics and an introduction to mechanics of materials. Topics include 
vectors; force systems; moments; friction; moment of inertia; stress and strain in 
tension, compression, and torsion; principal stresses; and shear and moment 
relations. 


ME 216 Engineering Mechanics II (3-0)3 

[ME 215] 

[For students of Electrical, Chemical and Paper Engineering] 

Dynamics and mechanics of materials. Topics include beam deflection; 
eccentric loadings; column theories; kinematics of particles and rigid bodies; 
kinetics of rigid bodies; principles of work, energy, impulse, and momentum; 
and periodic motions. 

ME 261 or 262 Machine Tool Laboratory (1-2)1 

The use of basic machine tools such as the lathe, shaper, drill-press, and 
milling machine, as well as the uses of measuring instruments, threads, and 
gears. Lectures and demonstrations cover topics such as pattern work, foundry 
practice, die-casting, welding, gears, and gearing. 

ME 263 or 264 Metals Processing (1-2)1 

Modern methods of manufacture, including some of the more recent de- 
velopments such as ultrasonic and chemical milling, explosive forming, and 
electrolytic grinding. Also the basic instruments used in metrology, such as 
hardness testers, optical flats, and optical comparators. 
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ME 311 


(3-0)3 


Applied Mechanics III 

[ME 211] 

A basic course in strength of materials, including tension, compression, 
shear, and combined stresses; the Mohr circles for stress and strain; shearing force 
and bending moment diagrams; stresses and deflections of beams in bending; 
statically indeterminate problems; and torsion of circular sections and stresses 
in columns. 


ME 313 Mechanics of Solids I (3-0)3 

[For students majoring in Plastics Technology] 

Statics of rigid bodies, energy principles, kinematics and dynamics of 

particles and rigid bodies, and introduction to vibrations. 

ME 314 Mechanical Engineering Laboratory I (0-3)1 

[ME 341] 

Experimental work in the various fields of mechanical engineering to 

gain an appreciation of measurable quantities, ahalytical approaches, and measur- 
ing equipment and techniques. The design, analysis and synthesis of engineering 
systems are stressed throughout. The student is encouraged to devise his own 
experiments and to obtain and analyze the engineering data required for design. 

ME 315 Applied Mechanics (3-0)3 

[MA 108, PH 103] 

[For students of Industrial Management and Paper Engineering] 

The fundamentals of statics, including such topics as force systems, laws 
of equilibrium, friction, centers of gravity, moments of inertia, and an intro- 
duction to dynamics. 

ME 3T7 or 318 Applied Mechanics IV (3-0)3 

[ME 214] 

The fundamental ideas of statics and dynamics applied to general sys- 
tems with oscillatory motion. The kinematics of periodic motion; free, un- 
damped, damped, and forced vibration of systems with a single degree of 
freedom; and energy methods, systems with multiple degrees of freedom, and 
special methods for calculation of natural frequencies. 

ME 341 Thermodynamics (3-0)3 

[MA 205, PH 205] 

Heat and work, the thermodynamic system, the first law of thermo- 
dynamics, open and closed systems, and steady-state and unsteady-state systems. 
The pure substance, the perfect gas, heat capacities, and the equipartition of 
energy principle. The second law of thermodynamics, the concept of rever- 
sibility, heat engines, and the thermodynamic temperature scale. Entropy and 
its relationship to probability, stability, and information. Availability and free 
energy. 
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ME 342 Thermodynamics (3-0)3 

[ME 341] 

Applications of the basic principles of thermodynamics; properties of ther- 
modynamic media and their utilization; and combustion processes, flow systems, 
and power plant cycles. 

ME 343 or 344 Heat and Power (3-0)3 

[MA 108, PH 104] 

[Not open to students in Electrical, Mechanical, or Textile Engineering] 
The principles of thermodynamics, properties of steam and its utilization 
in manufacturing processes, and a brief treatment of power plants and heating 
and ventilating equipment. 


ME 371 or 372 Strength of Materials (3-0)3 

[ME 211, ME 315] 

The fundamentals of stress, including such topics as torsion, axial force, 
shear, bending moment, combined stresses, analysis of principal stresses, Mohr's 
circle of stress, and design of members and columns. 

ME 374 Plastics Mold Design and Construction (1-2)1 

[ME 261 or 262] 

Principles of mold design and construction. The machining and finishing 
operations of plastics, and actual laboratory work in the design and construc- 
tion of simple molds. 

ME 375 or 376 Materials Science (3-2)3 

[PH 206] 

The dependence of the properties of materials in general on atomic 
and crystalline structure. X-ray diffraction; equilibrium and rate processes; 
interatomic attractive forces; diffusion; theory of dislocations; mechanical, 
electrical, electronic, magnetic, and thermal properties. Standard physical tests 
and assigned projects are performed in the laboratory. 


ME 377 Elements of Materials Science (2-0)2 

[Not open to students in Electrical, Mechanical, or Textile Engineering] 
Introduction to mechanical, electrical, thermal, and chemical properties of 
materials. Primary and secondary interatomic attractive forces, crystal struc- 
tures, deformation of metals, cold work, and solid solutions. Properties of 
ceramic phases and organic materials are considered together with reaction 
rates, corrosion, and stability of materials under service stresses. 
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Plastics Extrusion Laboratory 




ME 378 


(3-0)3 


Mechanics of Solids II 

[For students majoring in Plastics Technology] 

Static and dynamic behavior of deformable systems. Stress and strain, 
torsion, compound stresses, analysis of plane stress and strain, failure theories, 
statically indeterminate members, stability and buckling, and stresses and de- 
formations in bodies under dynamic loading. 


ME 381 or 382 Fluid Mechanics (3-0)3 

[MA 205, PH 205] 

Definitions and fluid properties; fluid statics; fluid flow concepts and 
basic equations; reversibility and losses and thermodynamic relations. Dimen- 
sional analysis and dynamic similitude: pitheorem; viscous effects and fluid resis- 
tance: Reynolds number, boundary layer, drag on immersed bodies, duct losses, 
and Moody diagram. Compressible flow: Mach number, shock wave, and 
frictional and isentropic flow; closed- and open-conduit flow; fluid measurements; 
water hammer, surge, and cavitation phenomena; and turbomachinery. 


ME 415 Mechanical Engineering Laboratory II (0-3)1 

[ME 314] 

Continuation of ME 314. 

ME 416 Mechanical Engineering Laboratory III (0-3)1 

[ME 415] 

An individual project selected by the student in consultation with the 
staff. The project must include phases of design, construction, and analysis. 
Both a formal written report and an oral presentation are required. 


ME 421-422 Machine Design (2-3) (2-3)6 

[ME 214, ME 311] 

The application of the principles of mechanics to the design of typical 
machine elements, such as shafts, springs, screws, belts, clutches, brakes, 
bearings, gears, and cams. Theories of failure and methods of establishing work- 
ing stress levels are considered. The laboratory work consists of comprehensive 
projects that illustrate the close relationship between analysis and synthesis 
as they are applied to various machine design problems. 

ME 431 Power Plant Systems (2-3)3 

[ME 342] 

Elements of the design of power plants. Capacities and operating specifi- 
cations are determined for the equipment of a power plant designed to produce 
electricity and processing steam for a manufacturing industry. Operating costs 
are computed based upon current prices of power plant machinery, fuel, labor, 
and the various necessary supplies. 
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ME 443 or 444 


(3-0)3 


Heat Transfer 

[MA 206; ME 341 and 382] 

Modes of heat flow; combined heat transfer mechanisms: analogous elec- 
trical network; conduction (steady state and transient): exact and approximate 
methods of analysis (flux plot, Schmidt plot, finite differences); radiation heat 
transfer; dimensional analysis, fluid flow, and boundary layer theory. Reynolds 
analogy; Nusselt, Prandtl, Biot, Fourier, Graetz, and Grashof numbers; free 
convection; forced convections; heat transfer to boiling liquids and conden- 
sing vapors; and finned surfaces and heat exchangers. 

ME 455 or 456 Information Processing Systems (2-2)3 

[MA 356 or permission of instructor] 

The use of electronic computing systems for the solution of engineering 
problems, with stress on symbolic programming methods. Student use of the 
IBM 1620 installation at the Institute is an integral part of the course. 

ME 471 or 472 Experimental Stress Analysis (2-2)3 

[MA 205, ME 311] 

Photoelasticity, including introduction to the theory of elasticity, stress 
separation by shear difference, arithmetic iteration, oblique incidence, and lateral 
deformation. Photoelastic coatings; mechanical, optical, and electrical strain 
gages; brittle lacquer; and analogies. 

ME 476 Physical Metallurgy (3-0)3 

[MA 206; ME 375 or 376] 

A study of metals. Phase diagrams and transformations, the system 
carbon-iron, electrical and magnetic properties related to structure, thermal and 
optical properties, elasticity and plasticity (including creep), diffusion, re- 
covery, recrystallization, grain growth, hardening, and heat treatment. In- 
terpretation of microphotographs of polished and etched specimens is stressed, 
as is the application of the theory to industrial problems involving the failure 
of metals in service. 

ME 481 Orbital and Ballistic Mechanics (3-0)3 

[ME 382] 

Fundamental theorems on the mechanics of a free point mass, the classi- 
cal two-body problem, and the equation for the trajectory of a point moving under 
the effect of the fundamental force of the earth's attraction. Impulsive 
powered flight, the magnitude of the flight velocity, flight altitude, flight time, 
angular flight range, and the direction of the flight velocity. 

ME 491 or 492 Engineering Systems (2-0)2 

Application of fundamental engineering principles in the solution of de- 
sign problems which involve more than one engineering discipline, with em- 
phasis on costs, useful life, reliability, safety, esthetics, miniaturization, main- 
tainability, and interchangeability. 
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ME 493 or 494 Industrial Instrumentation (2-0)2 

[MA 108, PH 104] 

[Not open to students majoring in Electrical, Mechanical, or Textile Engineering] 
Modern methods of measurement and control of the more common pro- 
cess variables, such as temperature, pressure, liquid level, and fluid flow; 
response characteristics of mechanical, electric, and electronic instruments; modes 
of control; associated mechanical and electrical mechanisms; characteristics of 
final control elements; closed-loop control systems; and process characteristics 
and their effects upon the selection of the correct mode of control. 

ME 495 Electromechanical Engineering (3-2)4 

[EE 204, MA 206] 

Characteristics of electromechanical transducers and their associated cir- 
cuitry as employed in the measurement of acceleration, velocity, displacement, 
stress, strain, thickness, mass, weight, frequency, time, and level of intensity. 

ME 496 Electromechanical Engineering (3-2)3 

[ME 495] 

Servomechanisms and their application to control problems, with em- 
phasis on system analysis by block diagram using transfer function techniques, 
and use of electrical analogs for analysis and design of mechanical systems. 

ME 528 Kinematic Mechanism Synthesis (3-0)3 

[ME 214] 

Mechanism concepts, symbolic notations, coupler curves, and the Gruebler 
criterion. Planar linkage synthesis by geometric methods, synthesis of func- 
tion generators and dwell linkages, and the Euler-Savary equation. Analytic 

methods of synthesis, Freudenstein's method, kinematics of spatial mechanisms, 
matrix representation of rotation, and general matrix methods of analysis. 

ME 555 or 556 Advanced Computer Problems (3-0)3 

[ME 455 or 456; permission of instructor] 

An opportunity for students familiar with computers to develop advanced 
problem application of particular interest to them. 

ME 576 Nondestructive Evaluation Techniques (3-0)3 

for Materials and Processes 

[ME 318] 

The nondestructive evaluation of materials and processes by penetrating 
radiations, such as sonic, magnetic, thermal, and electrical, and the abilities 
and limitations of each. Particular emphasis is placed upon the analysis and 
correlations of the interactions of these energy forms with material properties 
and processes: flaw detection; process improvement, control, and monitoring; 
and measurement of mechanical, physical, chemical, and metallurgical properties. 
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ME 580 


(3-0)3 


Aero- and Astrodynamics 

[ME 382, ME 443] 

The astronomical unit, the isothermal atmosphere, the troposphere, atmos- 
pheric stability, and potential temperature. Kepler's first, second, and third laws. 
The earth-moon orbital plane, acceleration in a satellite, and scalar equations 
for flight over a flat earth. The fundamental equations of entry dynamics and 
general aerodynamic heating analysis, ablation, and shield analysis. Minor- 
circle flight problems, dynamics of spinning (ballistic missiles), and trajectories. 
Performance of aircraft with parabolic polars, with arbitrary polars, and at 
high subsonic, transonic, and supersonic speeds. 

NUCLEAR SCIENCE AND ENGINEERING 

NU 30 T or 302 Nuclear Radiation and (3-0)3 

Radiological Safety 

The basic physics of alpha, beta, and gamma radiation, with emphasis on 
the more practical considerations. The absorption and scattering of gamma 
radiation with applications to the design of shielding systems for protection of 
personnel, and effects of intense radiation on biological systems, structural 
materials, and chemical reactions. 

NU 351 or 352 Nuclear Instrumentation I (2-4)3 

Electronic pulse circuitry, including amplifiers, discriminators, counting, 
coincidence, and pulse height circuits; and the measurement of resolving and 
response times. Specific experiments in nuclear instrumentation. 

NU 401-402 Nuclear Engineering (3-0) (3-0)6 

[MA 302; PH 366 or PH 344; NU 405-406 taken concurrently] 

The design, construction, and operation of nuclear reactors, with em- 
phasis on quantitative methods. The economic aspects of reactor use are 
stressed. 

NU 403-404 Reactor Instrumentation (2-4) (2-4)6 

Elements of servomechanisms; automatic control systems; electrical and 
electronic theory utilized in the measurement of reactor parameters such 
as reactivity, danger coefficients, and temperature coefficients; detection of neu- 
tron flux with fission, BF 3 , and ionization chambers; analysis and design of 
power-measuring and period-measuring instruments; and calibration of control 
rods and general reactor control devices. 

NU 405-406 Reactor Theory (3-0) (3-0)6 

Review of nuclear physics, interaction of neutrons with matter, nuclear 
fission, neutron chain reaction systems, neutron flux and interaction rates, 
diffusion of neutrons, slowing down of neutrons, Fermi theory of the bare 
thermal reactor, multiregion reactors, the group diffusion method, and reactor 
kinetics. 
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NU 451 or 452 Nuclear Instrumentation II 

[PH 366] 


(3-0)3 


The general nature of detection systems; the interaction of .oniz.ng-type 
radiations with matte,; neutron detection; and characteristics of ionization cham- 
bers, proportional counters, Geiger-Mueller counters, and santilkmon detectors. 


NU 493-494 Nuclear Laboratory 

[Permission of instructor] 


(0-6) (0-6)4 


Characteristics of detectors, counting statistics, and calibration and use 
of instruments; properties of nuclear radiations, indicating ranges of alpha 
and beta particles, and absorption of gamma rays; neutron activation, ra io- 
active decay, measurement of neutron flux, sigma piles, and gamma spec- 
troscopy. Students may obtain partial credit for work on campus researc 
projects with the approval of the instructor and the research project director. 


PAPER 

PA 201 Introduction to Paper Engineering (1-0)1 

Major pulp and paper systems. Historical development of the paper 
industry and its economy. Available as an elective to students in other courses. 

PA 301 Pulp Systems (3-0)3 

[CH 205, CH 212, PA 201, or permission of instructor] 

Lectures and problems involving the engineering, design, and technology 
of pulp manufacture by the groundwood, sulfite, alkaline, and semichemical 
processes. Studies of bleaching chemistry and methods. 


PA 302 


Paper Systems 

[PA 301] 


(3-0)3 


Lectures and problems involving the design, engineering, and technology 
of paper manufacture. Stock preparation, filling and loading, sizing, coloring, 
special additives, paper machine operation, and finishing. Chemistry of pro- 
cesses. 


PA 303 


Pulp Systems Laboratory (0-6)2 

[Taken concurrently with PA 301] 

Laboratory work designed with a research approach to develop the 
student's ability to plan, execute, and analyze experiments. Studies of principal 
wood, rag, wastepaper, and chemical pulps by microscopy and chemical methods. 
Bleaching and evaluation of pulps for papermaking value by TAPP I and other 
tests. Detailed written and oral reports are required. 
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PA 304 Paper Systems Laboratory (0-6)2 

[Taken concurrently with PA 302] 

The chemistry and engineering involved in the fundamental processing 
techniques of paper manufacture, including investigations of stock preparation, 
filling and loading, coloring, use of additives, and sheet formation. Use of 
TAPPI Methods. Detailed oral and written reports are required. 

PA 403 Converting Processes (3-0)3 

[PA 302, PA 304] 

Lectures and problems concerning the engineering, design, and tech- 
nology of paper and paperboard converting processes. Rheology of coating 
materials and engineering properties of materials. Mechanical, coating, im- 
pregnating, and printing processes. 

PA 405 Converting Processes Laboratory (0-6)2 

[Taken concurrently with PA 405] 

Common techniques employed in the paper and paperboard industry 
and use of TAPPI Methods. Emphasis is placed on the colloidal and rheological 
properties of materials used. Detailed written and oral reports are required. 

PA 410 Advanced Paper Engineering Seminar (3-0)3 

[PA 403] 

Individual research projects involving engineering, design, and chemical 
problems of certain aspects of paper manufacturing and converting. Extensive 
written and oral reports. Plant visits in specialized subjects. 

PA 501-502 Graduate Thesis Credits to be 

arranged 

Every graduate student is required to write a thesis on original research 
work done under the supervision of a senior staff member, and this thesis must 
be approved by an examining committee appointed by the Department Head. 

"PA 503-504 Advanced Converting Processes (3-0) (3-0)6 

[PA 403, PA 405] 

Specific converting processes; coating operations, both water-based and 
solvent-based; and the latest techniques used by the converting industry, in- 
cluding mechanical and chemical operations. Oral and written reports are 
required. Plant visits of specific converting problems. 

PA 505 The Physics of Paper (3-0)3 

Structures of fibers from a fundamental viewpoint and their effect on 
strength and other properties of sheets made from these fibers. Comparison of 
cellulosic fibers and synthetic fibers. Engineering properties of fiber materials. 
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PA 506 New Techniques in the Poper Industry (3-0)3 

A seminar to discuss new developments in engineering, design, and the 
application of physical and chemical principles in the manufacture of paper 
and paper products. Economic studies of new processes. Plant visits; oral and 

written reports. 


PA 508 Advanced Paper Systems Analysis (3-0)3 

Chemistry and engineering principles applied to nan-fibrous components 
in papermaking. 


PHYSICS 

PH 101-102 General Physics (3-0) (3-0)6 

[For students majoring in Business Administration] 

Mechanics, heat, wave motion, sound, light, electricity and magnetism, 
and modern physics. Lectures and experimental demonstrations. 

PH 103 Physics (4-1)4 

[MA 107 taken concurrently] 

The principles of mechanics, including physical measurement, composition 

and resolution of vectors, motion in one dimension and in a plane, particle 

dynamics, work and energy, conservation of energy, conservation of linear 
and angular momentum, rotational kinematics and dynamics, statics of rigid 

bodies, mechanical oscillations, and gravitation. 


PH 104 Physics (4-2)4 

[PH 103 or equivalent; MA 108 taken concurrently or previously] 

The principles of electricity and magnetism. Charge and matter, electric 
fields. Gauss's law, electric potential, capacitance and inductance, and trans- 
ients in circuits containing inductance, capacitance, and resistance. Magnetic 
fields. Ampere's law, Faraday's law, and electromagnetic oscillation. 

PH 205 Physics (4-2)4 

[MA 205 taken concurrently; PH 104] 

Temperature; heat and the first law of thermodynamics; kinetic theory 
of gases, including specific heats; and the second law of thermodynamics. Me- 
chanical oscillators; traveling elastic waves; standing waves; acoustical and 
optical wave phenomena, such as beats, the Doppler effect, reflection, refraction, 
interference, and diffraction; polarization; and spectra. 
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PH 206 


(4-2)4 


Physics 

[PH 205] 

Modern physics, including the atomic nature of matter and electricity, 
variation of mass with velocity, isotopes, the nature of radiant energy, black 
bodies and the origin of the quantum theory, photoelectricity, spectra, Bohr's 
theory of the atom, X-ray spectra, waves associated with material particles, the 
spinning electron, Pauli's principle, magnetic moment of an atom, the periodic 
system and quantum numbers, molecular structure, radioactivity, elementary par- 
ticles, scattering and absorption of particles and photons, transmutation, fission, 
reactors, fusion, cosmic rays, mesons, hyperons, and relativity. 

PH 208 Modem Physics (3-2)4 

[PH 205] 

[For students majoring in Nuclear Engineering] 

Charged particle motion in electromagnetic fields, black body radiation, 
the photoelectric effect, the special theory of relativity, the Bohr atom, quantum 
mechanics, X-ray scattering and absorption, Compton scattering, and the kin- 
etic theory of gases. 

PH 210 Practical Astronomy (3-0)3 

[MA 205] 

Coordinate systems, marine navigation, space navigation, the gravitational 
potential, Kaplerian orbits, and the rendezvous problem in space. The material 
is developed mainly through the solution of problems. 


PH 242 Modern Physics (4-2)4 

[PH 205] 

[For students majoring in Physics or Nuclear Science] 

The special theory of relativity, thermal radiation, black body radiation, 
Planck's theory of black body radiation, discovery of the electron, classical and 
quantum theories of the photoelectric effect, the Compton effect, Thompson's 
.description of the atom, the Rutherford experiment, atomic spectra, Bohr's theory 
of the one-electron atom, the Wilson-Sommerfeld quantization rule, Sommer- 
feld's relativistic theory, DeBroglie's theory, the uncertainty principle, formula- 
tion of Schrodinger's equation, and the energy quantization of a free particle. 


PH 244 Optical Instruments (1-2)2 

[PH 205 taken concurrently] 

The basic laws of optics and their application to various optical instru- 
ments used in industry, such as the microscope, telescope, refractometer, and 
colorimeter. Considerable emphasis in the laboratory work is placed on the 
general use of the microscope. 
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PH 251 Intermediate Electricity (3-3)4 

[MA 205 and PH 205 taken concurrently] 

Electric field, potential, Gauss's law, dipoles, Poisson's and Laplaces 
equations, image problems, dielectric theory, energy, capacitance, force, electric 
current, d.c. circuits, steady magnetic fields, electromagnetic induction, mag- 
netic properties of matter, L-C-R circuits, analysis of a.c. circuits, and Max- 
well's equations. 

PH 253-254 Introductory Field Theory (3-0) (3-0)6 

[MA 108 and PH 104; MA 205-206 taken concurrently] 

[For students majoring in Electrical Engineering] 

The fundamental laws of electricity and magnetism presented from the 
point of view of field theory. Free use is made of the calculus. Electrostatics, 
steady currents and their magnetic fields, induced electromotive forces and 
inductance, time-dependent magnetic fields, and electromagnetic waves in free 
space, on wires, and in material bodies. Behavior of electrons in metals, thermionic 
emission, dielectric and magnetic properties of matter, geometrical optics, physical 
optics, atomic structure, and topics in modern physics. 


PH 258 Electrical Measurements (2-3)3 

[MA 205, PH 205] 

Precision of measurements, zero-frequency and low-frequency measurements 
by both deflection and null methods, amplifiers and tube electrometers, oscillo- 
scopes, oscillographs, Geiger and proportional counters, magnetic measurements, 
and electrical measurements in mechanics, heat, acoustics, optics, and nuclear 
science. 


PH 311-312 


Intermediate Mechanics (3-0) (3-0)6 

[MA 206] 

Vector analysis, statics of systems of particles, rectilinear motion of a 
single particle, the linear oscillator, motion in two and three dimensions, Stokes 
theorem, conservative forces, central field motion, motion of systems of particles, 
generalized coordinates and momenta, Lagrange's equations, motion of rigid 
bodies, the spinning top, the coupled oscillator, normal coordinates, and the 
vibrating string. 


PH 321 or 322 Intermediate Thermodynamics (3-0)3 

[MA 206] 

Analysis of temperature, thermodynamic systems, ideal gases, the first 
and second laws of thermodynamics, reversible processes, the Carnot cycle, 
entropy and its philosophical significance, properties of pure substances, and 
various applications. 
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(3-0)3 


PH 323 or 324 Introduction to Statistical 

Mechanics 

[PH 312 taken concurrently; PH 321] 

Introduction to probability theory, classical Maxwell-Boltzmann statistics, 
classical statistical mechanics, statistical mechanical interpretation of thermody- 
namics, and applications to the kinetic theory of gases. 


PH 343-344 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 311-312 taken concurrently] 

Atoms as components of matter; particle beams in electric and magnetic 
fields; and magnetic, optical, and electrical properties of atoms. X-rays, 
photons and X-ray spectra, optical spectra, the special theory of relativity, 
the Schrodinger equation, and electron spin and multiplet spectra. Radioactivity, 
Rutherford scattering, nuclear radii, wave mechanics, cross sections, and nu- 
clear reactions. 

PH 345-346 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 311-312 taken concurrently] 

[For students in the Physics Honors Course] 

The special theory of relativity; relativistic mechanics; scalar invariants, 4- 
vectors, and tensors; the Lorentz transformation and particle collisions; an intro- 
duction to quantum mechanics; and the one-electron atom. The Pauli ex- 
clusion principle; atomic shell structure, the multielectron atom, and atomic 
spectroscopy; the Zeeman effect, the Stark effect, and the Paschen-Back effect; 
basic properties of nuclei; charge, mass, and magnetic moments; radioactivity; 
and excited nuclear states and nuclear reactions. 

PH 347 or 348 Physical Optics (3-0)3 

[PH 353 or 354] 

The theoretical and experimental aspects of the phenomena of interference, 
diffraction, and polarization of electromagnetic waves, especially light and 
- microwaves. 

PH 353-354 Electromagnetic Theory (3-0) (3-0)6 

[MA 301-302 taken concurrently; PH 205] 

The theory of electromagnetic fields using vector analysis and Maxwell's 
equations. Static electric and magnetic fields in dielectrics, conductors, and 
ferromagnetic materials; the scalar and vector potentials and time-varying fields; 
and the special theory of relativity. Plane waves in dielectrics and conductors, 
the Poynting vector, Fresnel's equations, and waveguides; radiation from an- 
tennas and accelerated charges; polarization, interference, and diffraction; and 
receivers. 
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PH 355-356 Electromagnetic Theory (3-0) (3-0)6 

[MA 301-302 taken concurrently; PH 205] 

[For students in the Physics Honors Course] 

Forces and fields; Maxwell's equations; electrostatics: expansion in multi- 
pole moments, Poisson's and Laplace's equations, and images; magnetic fields; 
and scalar and vector potentials. Electromagnetic induction, energy density 
and Poynting vector, and the equation of continuity. The electromagnetics of 
material media: polarization, dielectrics, and magnetization. Physical optics: re- 
flection and refraction of electromagnetic waves, Fermat's principle, Huygens 
principle, and Fraunhofer and Fresnel diffraction. The Special Theory of Rel- 
ativity, space-time and field transformations, relativistic dynamics, the electro- 
magnetic field tensor, and the covariant formulation of physical laws. Radiation 
from accelerated charges. The scattering of electromagnetic waves. 

PH 363 or 364 Introductory Nuclear Physics (3-0)3 

[MA 206, PH 208] 

[For students majoring in Nuclear Engineering] 

Natural radioactivity; the Bateman equations; isotopic abundance, in- 
duced activity; the energetics of nuclear reactions; and alpha, beta, and gamma 
emission. 

PH 365 or 366 Intermediate Nuclear Physics (3-0)3 

[PH 363] 

[For students majoring in Nuclear Engineering] 

The compound nucleus and resonance theory, cross sections, Rutherford 
scattering, center of mass coordinates, neutron physics, nuclear radii, nuclear 
stability and forces between nucleons, and nuclear models. 


PH 394 Physics Laboratory (0-3)1 

[Permission of instructor] 

The student is afforded an opportunity to perform significant experiments 
in various areas of physics. 

PH 411-412* Quantum Theory (3-0) (3-0)6 

[MA 433 and MA 484 taken concurrently; PH 311 or 312] 

The beginnings of the quantum theory. The Bohr-Sommerfeld theory; 
wove-particle dualities and the uncertainty principle; the DeBroglie theory; basic 
principles of wave mechanics; Schrodinger's equation and applications; opera- 
tors and observables; commuting properties of operators and their relationships 
to the uncertainty principle; mathematical theory of eigenfunctions, Fourier series, 
and the Fourier integral; matrix mechanics; perturbation theory by wave and 
matrix mechanics; and applications. 
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PH 425 or 426 Meteorology (3-0)3 

[MA 205] “ 

Introduction to meteorological science; the atmosphere, clouds and pre- 
cipitation, heat and temperature changes, radiation balance and global cir- 
culation, equations of motion, air masses and fronts, cyclones and tropical 
storms, and climatology; observations and analyses; maps and forecasts. 


PH 43 T or 432* Theory of Vibrations and Sound (3-0)3 

[MA 301, PH 312] 

Free, damped, and forced oscillations; forcing by pulses; coupled oscilla- 
tions; the flexible string; end conditions; perturbations; the vibration of bars, 
membranes, and plates; sound waves; acoustic impedance; the radiation and 
scattering of sound; normal modes; and reverberation. Applications are stressed. 


PH 443 or 444 Spectrographic Methods (2-3)3 

[PH 206] 

A course exploring the merits of spectroscopy as a tool for the investi- 
gating scientist. The theoretical prediction of line and band spectra and the 
theory and operation of various spectrograph designs. 

PH 445 or 446 X-Ray Diffraction (1-6)3 

Theory of X-ray production; absorption; scattering by electrons and atoms; 
crystallographic notation; Laue equations; and determination of crystal struc- 
ture. For those whose background interests involve fibers, some opportunity for 
investigation of these is offered in the laboratory work. 

PH 447 or 448 Electron Microscopy and (2-3)3 

Electron Diffraction 

[PH 206] 

Analogies with optics, electrostatic and magnetic lenses, electron tra- 
jectories, the scattering of electrons, electron diffraction and the wave proper- 
ties of the electron, vacuum techniques, thin films by vacuum evaporation and 
electropolishing, specimen preparation, qualitative and quantitative evaluation of 
the electron image, and photographic techniques. 

PH 449 or 450 Infrared Radiation (2-3)3 

[PH 206] 

The use of infrared radiation as a means of scientific investigation. The 
laws and theories of black body radiation, including those of Planck, Wien, 
and Stefan-Boltzmann. The theory and operation of various infrared detectors 
and systems of collecting optics. 
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FH 453 or 454 Piezoelectric Crystals (2-3)3 

[PH 311. PH 353] 

Phenomena in piezoelectric crystals and measurements of related quan- 
tities. Parameters of the equivalent circuit of a resonator, vibrational modes, 
elastic coefficients and temperature effects, the consequences of cutting plates of 
different orientations, and effects of surface shaping. Applications such as in 
transducers, frequency stabilization, ultrasonic wave generation, wave filtering, 
and clock control. 

PH 461 or 462 Nuclear Physics (3-0)3 

[MA 302; PH 344 or 366] 

Ionization of matter by charged particles, mass-energy relationships, pack- 
ing fraction, elementary discussion of properties of a nucleus, radioactive decay, 
systematics of alpha and beta decay, alpha decay theory, gamma emission, 
two nuclear systems, nuclear reactions and nuclear structure, and properties 
of neutrons. 

PH 471-472* Solid-State Physics (3-0) (3-0)6 

[PH 411-412 taken concurrently] 

Crystal structure and X-ray and neutron diffraction; free electron model; 
band theory of solids; quantum mechanical considerations; lattice energy, lattice 
vibrations, and infrared absorption; lattice defects; thermal properties of solids; 
dielectric and magnetic properties; mechanical properties; and semiconductor 
crystals. 

PH 493-494 Advanced Laboratory (1-3) (1-3)4 

[Permission of instructor] 

A laboratory course which accompanies the senior courses in the depart- 
ment and which may serve as a vehicle for undergraduate experimental research 
in selected fields of physics. 

PH 495 or 496* Special Research Problems Credits to be 

arranged 

[Permission of Head of Department and instructor] 

Special problems in theoretical and experimental physics assigned to the 
individual student, with emphasis on modern research methods and preparation 
of results for publication. 

PH 497-498* Biophysics Seminar (1V^-0)1 

A seminar-type course with students leading discussions on almost any 
topic of physical interest in biology. An attempt is made to survey this vast 
field, but emphasis is mainly on the physics of the sense organs, nerve con- 
duction, and muscle contraction; the effects of radiation on living cells; mole- 
cular biology; applications of information theory to biology; and descriptions of 
some of the newer instrumentation for research. 
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PH 507 or 508 High-Energy Physics (3-0)3 

A survey designed for the nonspecialist. Elements of relativistic scattering 
theory, the quantum numbers and conservation laws of high-energy physics, 
strong and weak interactions, and an introduction to the theory of unitary 
symmetry and its consequences. 


PH 511-512 Classical Mechanics (3-0) (3-0)6 

[PH 312] 

Lagrange's equations, Hamilton's principle, holonomic and nonholonomic 
constraints, the two-body problem, matrix formulation of rigid body motion, 
Hamilton's equations, principle of least action, canonical transformations, Hamil- 
ton-Jacobi theory, and the theory of small oscillations. 


PH 515-516 Quantum Mechanics (3-0) (3-0)6 

[MA 433, PH 411; PH 511-512 taken concurrently] 

Wave packets and free particle motion, the wave function and the Schro- 
dinger equation, the linear harmonic oscillator, the WKB approximation, central 
forces and angular momentum, spin, and time-dependent and independent per- 
turbation theory. Scattering theory. 

PH 5T7 or 518 Advanced Quantum Mechanics (3-0)3 

[PH 516] 

The formal theory of scattering. The Klein-Gordon and Dirac equations, the 
Foldy-Wouthuysen transformation, elements of covariant perturbation theory 
based on Feynman's propagator approach, and renormalization theory. Second 
quantization and canonical commutation rules, the connection between spin 
and statistics, the TCP theorem, and selected topics in strong and weak in- 
teractions. 

PH 519 or 520 Theory of Weak Interactions (3-0)3 

The four-Fermi interaction, beta decay, two-neutrino theory, violation of 
space and time symmetries, conservation laws and selection rules, conserved 
vector current, SU(3) transformation properties of the weak Lagrangian, and 
electron and muon neutrinos and the intermediate vector boson. 

PH 521 or 522 Statistical Mechanics (3-0)3 

[PH 324] 

The classical statistical mechanics of Gibbs and Darwin-Fowler, the quan- 
tum statistical mechanics of Fermi-Dirac and Bose-Einstein, and applications 
to thermodynamics, solid-state physics, and nuclear physics. 
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(3-0)3 


PH 523 or 524 Low-Temperature Physics 

[MA 302; PH 321 or 322] 

The production of low temperatures; temperature measurement; liquid 
helium; superfluids and superconductors; paramagmetic salts; the magnetic tem- 
perature scale; nuclear polarization and alignment; thermal conductivity at low 
temperatures; the third law of thermodynamics; and adiabatic demagnetization. 


PH 531 or 532 Acoustics 

Not offered in 1965-1966. 


(3-3)4 


PH 537 or 538 Group Theory (3-0)3 

Group theory and its application to the quantum theory, symmetry prop- 
erties and conservation laws, crystalline fields. Lie groups, an analysis of the 
rotation and Lorentz groups, a general analysis of SU(n), and applications. 


PH 552 


Astrophysics (3-0)3 

[PH 206, PH 311] 

The origin and future of the universe, using mathematical treatment 
wherever practicable. Theorems needed beyond the prerequisites are developed 
in the course. 

PH 553 or 554 Piezoelectricity and (3-3)4 

Ferroelectricity 

Crystallographic bases of piezoelectricity, crystal elasticity, rotated axes, 
modes of vibration; behavior and interactions of the elastic, dielectric, and 
piezoelectric coefficients; ferroelectric crystals, domain structure, transitions be- 
tween phases, free and clamped states; and applications of piezoelectric and 
ferroelectric crystals. 


PH 555 or 556 


(3-0)3 


Plasma Physics 

[PH 354] 

The production of high-intensity electromagnetic and electrostatic fields 
and the interaction of these with conducting forms of matter. The physics of high- 
temperature, low-density gases, with emphasis on practical applications. 

PH 557-558 Electricity and Magnetism (3-0) (3-0)6 

[MA 301-302, PH 353-354] 

Electrostatics and magnetostatics with special attention to boundary- value 
problems. Quasistatic fields and displacement currents. Maxwell's equations, the 
Special Theory of Relativity, Lienard-Weichert potentials, and radiation from 
an accelerated charge. Waveguides, scattering, and applications to the prob- 
lems of modern-day physics. 
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PH 561 or 562 


(3-0)3 


Nucleor Physics 

[PH 462] 

Stationary states of nuclei, nuclear charge radius, mass, moments, parity, 
and statistics; theory of alpha, beta, and gamma decay; fission reactions induced 
by charged particles, gamma rays, and neutrons; nuclear forces and nuclear 
models; and fast neutron physics. 

PH 563 or 564 Microwave Spectroscopy (3-3)4 

Not offered in 1965-1966. 

PH 565 or 566 Nuclear and Electron Spin (3-0)3 

Resonance Phenomena 

[PH 411-412 taken concurrently] 

An introduction to crystal field theory and electron spin resonance; coup- 
ling of angular momenta; nuclear electric quadrupole and magnetic resonance; 
application to gases, liquids, and crystals; and a survey of experimental tech- 
niques. 

PH 567 or 568 Neutron Diffraction Analysis (3-0)3 

The diffraction of neutrons in crystals and its applications in the determ- 
ination of lattice structures and magnetic moments. 

PH 571-572 Lattice Imperfections (3-0) (3-0)6 

A description of point, line, and plane imperfections in crystals, and 
their properties, causes, and interactions; the influence of imperfections on 
electron and phonon transport phenomena and also on lasers; a study of im- 
perfections by X-ray and electron diffraction; and a discussion of problems in 
current literature. 

PH 575-576 Problems in Solid-State Physics (3-0) (3-3)7 

Quantum mechanics and specific heats, lattice energy, elastic coefficients, 
applications of statistical mechanics, ferroelectric crystals, diamagnetism and 
paramagnetism, Brillouin zones, Hume-Rothery rules, order-disorder transfor- 
mations, semiconductors, ferromagnetism and antiferromagnetism, ferrimagnetism, 
magnet relaxation and resonance, superconductivity, lattice vacancies, diffusion, 
color centers, excitons, dislocations, and thermal and electrical conductivity at 
low temperatures. 

PH 577-578 Thermodynamics of Solids (3-0) (3-0)6 

The thermodynamics of first- and second-order phase changes; lattice 
energy and vibration spectrum; the Einstein-Debye model; nonideal solid solu- 
tions; order-disorder phenomena; crystal interfaces and imperfections; and ap- 
plications to metals and semiconductors. 
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PH 581 or 582 Information Theory (3-0)3 

A definition of information and its identification with entropy; a critical 
examination of codes and written and spoken languages; the Tuller-Shannon 
formula and the capacity of channels with noise; and autocorrelation techniques 
and their application. Physical analogs of communications problems are stressed 

throughout. 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

The invariance of physical laws; tensor formulation of the special theory 
of relativity and applications; and the general theory of relativity. 

PH 591 or 592 Master's Thesis Credits to be 

arranged 

The thesis for the master's degree covers an independent investigation 
undertaken by the student of a problem which is of interest to a member of 
the faculty and has the prior approval of the department head. The thesis 
must show ability and originality and must be a clear and systematic written 
presentation of the results. 

PH 593-594 Graduate Laboratory Credits to be 

[Permission of instructor] arranged 

A laboratory course designed to acquaint the graduate student with the 
methods and techniques of modern experimental physics. 


PH 595-596 


Physics Seminar 


Credits to be 
arranged 

A discussion of timely topics by visiting scientists, staff, and graduate 

students. Required of all graduate students. 

PH 601-602 Special Problems in High-Energy Physics Credits 

to be arranged 

PH 603-604 Special Problems in Solid-State Physics Credits to 

be arranged 

PH 605-606 Special Problems in Nuclear Physics Credits to be 

arranged 

PH 651-652 Physics Seminar in High-Energy Physics Credits to 

be arranged 

PH 653-654 Physics Seminar in Solid-State Physics Credits to 

be arranged 
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PH 655-656 

Physics Seminar in Nuclear Physics 

Credits to be 
arranged 

PH 701-702 

Research in High-Energy Physics 

Credits to be 
arranged 

PH 703-704 

Research in Solid-State Physics 

Credits to be 
arranged 

PH 705-706 

Research in Nuclear Physics 

Credits to be 
arranged 

PLASTICS 



PL 201-202 

A descriptive 
of materials. The 
plastics. 

Introduction to Polymeric Materials (2-0) (2-0)4 

subject to acquaint the student with plastics as a class 
history, definitions, classes, properties, and applications of 

PL 301-302 

Plastics Technology 

[PL 201 or permission of instructor] 

(2-2) (2-2)6 


Raw materials and manufacturing processes. Methods of processing plastics 
materials, including compounding, molding, casting, extruding, laminating, fab- 
ricating, and finishing. Evaluation and development of typical plastics problems. 
Laboratory instruction in the processing and fabrication of plastics materials. 

PL 401-402 Plastics Technology (2-3) (2-3)6 

[PL 301-302] 

Application of plastics as engineering materials. Product, equipment, and 
mold design. Correlation of composition, processing, and fabrication with product 
design and applications. Continuation of laboratory instruction in processing, mold- 
ing, and fabrication. 

PL 403-404 Properties of Polymers (0-3) (0-3)2 

[Open to seniors only] 

Correlation of composition and structure with important engineering prop- 
erties of plastics; environmental conditioning and effects of types of loading in 
evaluation of plastics materials; the theory of testing; critical examination of 
testing techniques, equipment, and standard ASTM methods of evaluating me- 
chanical, thermal, electrical, and optical properties. 

PL 411-4T2 Plastics Seminar (1-0) (1-0)2 

[Open to seniors only] 

Informal discussions, based on literature study conducted by the individual, 
of topics in, or related to, plastics technology. 
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PL 413-414 Introduction to Polymer Physics (2-0) (2-0)4 

[Open to seniors only] 

Chemical bonding in polymers, energy dispersion, segmental and molecular 
motion, freezing and melting, glass transition temperature, crystallinity, rubber 
elasticity, swelling, viscoelasticity, mechanics of network response, electrical and 
optical properties of polymeric networks, and of the physics of combined materials. 


SOCIAL SCIENCES 

SS 102 Foundations of National Power (2-0)2 

[For non-ROTC freshmen only] 

The principles of United States foreign policy and the role of the country 
in contemporary world politics. 

SS 223-224 The United States Since 1865 (2-0) (2-0)4 

The study of the advancement of the American people from the Recon- 
struction era to the present. With special permission the first semester may 
be taken alone for credit. 


SS 225 or 226 Europe: 1789-1914 (3-0)3 

A study of those events which have played an important part in shaping 
the modern world, with emphasis upon such topics as the French Revolution, 
the Industrial Revolution, social and political reforms, the rise of nationalism 
and imperialism, and the background of World War I. 


SS 227 Europe: 1914-1939 (3-0)3 

A study of the quarter-century in which the "Great War and the post- 
war settlements and realignments created a new Europe and set the stage for 
World War II. Emphasis is given to the rise of totalitarianism and the changing 
power patterns in Continental Europe and the world at large. 

SS 228 Europe: 1939 to the Present (3-0)3 

A survey of the major events of World War II and the key factors in the 
postwar alignments. Particular attention is given to the roles of Soviet Russia 
and the United States, the effects of regionalism and internationalism, the de- 
cline of imperialism, and the economic, political, and social developments in 
the world's major nations in our time. 


SS 301 Government of the United States (3-0)3 

The process of policy-making in Congress and the Presidency with par- 
ticular attention to the location of power in the government, both in theory 
and in practice. 
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SS 302 Conduct and Control of Foreign Policy (3-0)3 

A seminar considering the ways a state's conduct of its foreign policy af- 
fects, and is affected by, both the substance and processes of its domestic pol- 
itics. Primary consideration is given to the United States and the principal 

nations of Western Europe, but examples are taken from other nations as well. 

SS 303 or 304 Psychology (3-0)3 

The place of psychology in the life of the individual and society, with 

emphasis on the psychological bases of behavior and attitude in their relations 
to personal, industrial, and community experiences. 

SS 305 or 306 Sociology (3-0)3 

The principles of sociology, including the development of man, culture, 

culture and personality, social organization and structure, groups and group 
life, social relations, collective behavior, social change, and social institutions. 

SS 371 or 372 American Civilization to 1865 (3-0)3 

A study of the development of national consciousness in America through 

a review of the evolution of economic, political, and social institutions and their 
influences upon U. S. culture. 

SS 403 World Politics: Principles, Structures, Cases (3-0)3 

An examination of theories of international relations as a framework for 

an analysis of the elements, organization, strategies, and controls of world 
politics by a historical case method. 

SS 459 World Politics: The Central Problem of War (3-0)3 

War as the central phenomenon of world politics — its causes and func- 
tions in theory and history, its effects on the individual and society, efforts to 

control it, and ethical problems raised by it. 

SS 460 Foreign Aid and Foreign Policy (3-0)3 

A seminar considering the difficulties involved in stabilizing areas threat- 
ened by communism and insurgency which lie outside the line of containment. 
Discussions involve changing approaches to foreign aid, and relations of western 
powers. Congress and the State Department, and various other departments 
and agencies involved in foreign policy operations. 

SS 464 World Politics: Problems of International (3-0)3 

Organization 

International and regional organizations both as mirrors of contemporary 
world politics and as forces of change. The history and theories of international 
organization, constitutional problems, the poltical and non-political functions of 
the UN system; the development, varieties, and significance of regionalism; and 
the relations between traditional and parliamentary diplomacy. 
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SS 471 The United States in World Politics (3-0)3 

The principles behind American foreign policy and an eclectic inquiry 
using a case study into the circumstances under which these principles have 
been utilized by the United States. 

SS 472 Defense Policy (3-0)3 

A seminar revolving around the relationship of force and foreign policy 
in the thermonuclear age. Discussions involve policymaking and organization, 
military strategy and foreign policy, and the substance of national security. 

9S 477 or 478 Twentieth-Century Russia (3-0)3 

The objective of this subject is twofold: to give the student an under- 
standing of the Russian people, the Empire, and the Soviet Union through a 
study of backgrounds, and to make possible a comprehension of the structure, 
aims, and methods of the Soviet regime and its present role in world affairs. 

SS 479 or 480 The Far East Since 1900 (3-0)3 

Basic historical and cultural backgrounds of the peoples of East Asia 
surveyed as a preface to a study of the economic, political, and social devel- 
opment of the mainland and island states, with emphasis on the interests 
and policies of European nations and the United States. 


SS 481 or 482 


The Greeks and Western (3-0)3 

Civilization 

Contributions of the ancient Greeks to our culture. The influences of 
Greek thought, arts, and politics studied through selected readings and dis- 
cussions in seminar meetings. 


SS 483 


Political and Social Thought: Ancient (3-0)3 

Times to Early Modern Times 

Studied in the works of great writers of political and social philosophy 
from Plato through Machiavelli. Class discussion with the purpose of tracing 
the origins and development of humanism, asceticism, communism, fascism, and 
democracy. 


SS 484 


Political and Social Thought: Early (3-0)3 

Modern Times to Present 

Studies in the origins and development of modern political and social 
ideologies. Class discussion with the purpose of relating ideologies to institu- 
tional conflicts. 


SS 485 or 486 The Romans and Western (3-0)3 

Civilization 

Roman contributions to western culture and politics, with emphasis on 
Roman legal and governmental concepts and institutions. 
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SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American political thought, 
with emphasis upon the American Revolution, the Constitution, and the Civil 
War. 

SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political tradition in 
the modern age, with special attention to the reform movement, the Roosevelt 
era, and the postwar years. 

SS 489 or 490 Nationalism and Imperialism (3-0)3 

Since 1800 

The origins and development of nationalism and imperialism and the 
effects of these phenomena upon the nations of Europe. Attention is given 
to interpretations of these subjects as well as to historical events. A written 
assessment of the significance of these phenomena in the modern period is 
required. 


TEXTILE CHEMISTRY 

TC 201 Introduction to Textiles (2-0)1 

The history, economics, and geographical distribution of the textile in- 
dustry and its interrelationships with the chemical and fiber-producing industries. 
The basic principles, nomenclature, and sequences of the physical and chem- 
ical processes of the textile industry. 

TC 202 Chemistry and Physics of Fibers (3-0)3 

The structure and chemical reactions of linear high polymers of im- 
portance in the field of natural and synthetic fibers; the chemical and physical 
structure of polymers and fibers; the relation of molecular length, orientation, 
crystallinity, intermolecular attractions, side chains, and flexibility of polymers 
to the physical properties of fibers; and chemical reactions of polymers and 
their effects on fibers. 

TC 301 The Purification of Fibers (2-3)3 

The chemical and physical nature and properties of impurities in na- 
tural and man-made fibers and the mechanisms of their elimination. The theory 
and principles of fiber purification discussed in lectures are evaluated by lab- 
oratory and pilot-plant experimental study. 

TC 311 Chemical Textile Testing (3-0)3 

Qualitative and quantitative methods for determining fiber content, fin- 
ishing agents, and dyestuffs, including optical methods of analysis and evaluation. 
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TC 403 The Principles of Dyeing and Printing (2-6) 

The principles of dyeing and printing commercially important fibers with 
the more important classes of dyes and pigments. Lectures, laboratory experi- 
mentation, and pilot-plant problems are integrated to illustrate basic principles 
of dyeing methods, color prediction, compatibility of dyes in mixtures, basic 
variables of machine design, the control of nonuniformity, and the principles 
of phase transfer of dyes in printing. 

TC 404 Theory of Dyeing (3-4)4 

Mechanisms of reactions in the dyeing of fibers which emphasize basic 
physical and chemical variables affecting equilibria, rates of dyeing, and di - 
fusion. Quantitative studies on the kinetics and equilibria of dyeing reactions 

are conducted in the laboratory. 

TC 411 Chemical Technology of Finishing I (3-1)3 

Conversions of fabrics from the gray state for utility, serviceability, or 
appearance. Stress is placed both on the chemical phases and on essential 
engineering principles. Lectures, seminars, and laboratory workshops. 

TC 412 Chemical Technology of Finishing II 

Continuation of TC 411. 


(3-2)4 


TC 502 Theory of Dyeing (3-4)4 

[For Graduate Students] 

Same as TC 404 but with added assigned reading and reports. 

TC 505 Physical Chemistry of Dyeing (3-0)3 

Lectures and exercises on the physicochemical principles involved in the 
application of dyestuffs to textile materials, including both the thermodynamics 

and kinetics of dyeing. 


TC 541-542 


Graduate Thesis 


Credits to be 
arranged 

An independent investigation of a problem in textile chemistry in con- 
ference with a faculty adviser and approved by the Department Head. A clear 
and systematic written presentation of the results is required. 


TEXTILES 

TE 212 Fiber Science (3-1)3 

The different fibers and their origin and properties. The effect of mole- 
cular arrangement in fibers upon the chemical, physical, and mechanical be- 
havior of the raw material and upon their technological utilization. Polymer 
structure, order, intermodular forces, flexibility, and other properties in the 
light of stress-strain relationships, such as viscoelastic behavior. These and 
other factors as design elements leading to the prediction of the physical properties 
of textile systems, as well as the geometry of yarns and fabrics and their 
behavior characteristics. 


158 


TE 322 Yarn Technology (2-2)3 

Advanced processing techniques, with the use of equipment illustrating 
all systems common to the U. S. standards. 

TE 363 Textile Systems I (3-1)3 

Fiber preparation processes as systems in yarn manufacture presented 
analytically in terms of engineering principles or mechanisms leading to an 

understanding of the functional use, structural design, and basic geometry 
of yarns. 

TE 364 Textile Systems II (3-2)3 

The concepts of fabric design: an analysis of the effects of mechanical 
processing upon structural relationships, with stress on physicomechanical and 
chemical behavior. 

TE 366 Textile Systems III (2-1)2 

A study and analysis of the physical behavior of gray fabrics as mechan- 
ical systems during the finishing operations. Major emphasis is on absorption, 
pressure, heat transfer, and the physical and mechanical design principles in- 
volved. Laboratory is demonstration only. 

TE 367 Textile Systems IV (2-1)2 

The basic chemical structure of the fibers within the fabric and the re- 
lationship which such a system has with the application of dye and finish 

due to chemical transition catalysis, electrostatic attraction, covalent and other 
bonding forces, etc., in effecting an acceptable end product. 

TE 411-412 Fundamentals of Textiles — Yarns (2-2) (2-2)6 

Designed to familiarize students with the basic machines and techniques 
for the production of yarns regardless of the fibers and/or production systems 
used. Primary emphasis is upon the mechanical principles employed. 

TE 431-432 Fundamentals of Textiles — Fabrics (2-2) (2-2)6 

Designed to familiarize students with the basic machines and techniques 
for the production of fabrics regardless of the fibers and/or yarns employed, 
from the preparation of yarns for fabrication to the actions and modifications 
available for the production of fabrics. Primary emphasis is upon the mechan- 
ical principles employed. 

TE 434 Knitting Fundamentals (2-1)2 

A broad survey of the mechanics of knitting equipment and the varied 
fabrics produced therefrom. 
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TE 435 Fabric Technology 

A thorough study of design, weaving, and knitting as 
science to the construction of fabrics. 


(3-2)4 


applications of 


TE 457-458 Technology of Finishing (2-0) (1-2)4 

Lectures and laboratory workshops in the major engineering and chem- 
ical considerations necessary to finish fabrics of all fibers. The engineering 
aspects are stressed. 

TE 459 or 460 Textile Drying — Theory (1-0)1 

and Practice 

The engineering concepts used in textile drying equipment, including ex- 
tractive drying in addition to conduction, convection, radiation, and dielectric 
types. The theory and fundamentals of heat transfer as used in textile drying. 

TE 471 or 472 Textile Evaluation (2-3)3 

Devoted to the basic mechanical tools and techniques and their utiliza- 
tion by the textile industry for research, development, product control, and end 
use evaluation. Moisture equilibrium and rates of change relations; basic fiber, 
yarn, and fabric dimensions; spatial relations and fluid flow instrumentation; 
an introduction to the determination and evaluation of the stress-strain-time 
properties of viscoelastic fibrous structures; and wear or abrasion of textile 
structures are among the topics considered. 


TE 474 Instrumentation for Textiles (2-2)3 

[EE 204] 

A study of indicating and recording instruments used to measure such 
common textile process variables as pressure, temperature, humidity, liquid 
level, fluid flow, etc. Response characteristics of mechanical, electrical, and 
electronic systems, and process characteristics and their effects upon the selec- 
tion of the correct mode of control. 


TE 482 Application of Scientific Methods to (3-0)3 

Textile Processes 

[MA 206, ME 341] 

A cross-discipline course which exercises the student in the application of 
his knowledge of science and engineering to problems of textile processing. In 
problem-solving sessions, an effort is made to simulate the resources and on- 
the-job environment of a practicing textile engineer. 
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(3-0) (3-0)6 


TE 483 *-484* Engineering Design of Textile 

Structures 

[MA 205, TE 364] 

This subject correlates engineering properties of textile materials, engin- 
eering principles, and textile processing in the design of textile structures with 
desired properties. The geometry of yarns and fabrics; design of textile struc- 
tures for certain functional uses; prediction of dimensional changes which occur 
during use; stresses, strains, and energy changes which the end use imposes; 
analyses of load-elongation diagrams of textile structural material. 

TE 501-502 Structure and Properties of Fibers (3-0) (3-0)6 

[Permission of instructor] 

The molecular structure and arrangements of molecules in fibers are 
considered with respect to giving a foundation to the understanding of the 
physical and mechanical properties and behavior of these textile raw materials. 
These properties are examined from a fundamental viewpoint so that a sound 
approach to the technological utilization of fibers in textiles can be established. 
Such aspects as polymer structure, order, intermolecular forces, and flexibility, 
as they relate to stress-strain characteristics, viscoelastic behavior, etc., are 
discussed as well as the effects of environmental conditions on these factors. 
An introduction is made to the interrelation between fiber properties and yarn 
and fabric geometry in determining the behavior of textiles. 


TE 503 or 504 Technology of Cotton Fibers (2-2)3 

[Permission of instructor] 

Effects of various chemical, mechanical, and growth modifications of 
cotton on the chemical, physical, and processing properties of the cotton fiber. 
Problems are assigned for laboratory evaluation, and a paper for class delivery 
is required of each student. 

TE 517 or 518 Product Quality: Cotton (2-2)2 

System Yarns 

[Permission of instructor] 

Devoted to a study and analysis of product defects in the manufacture 
of yarns on cotton system machinery. Procedures necessary to avoid the defects 
are studied, and the diagnostic ability of the student to recognize and remedy 
defects is developed. 

TE 519 or 520 Multifiber Processing: Cotton (2-2)2 

System Yarns 

[Permission of instructor] 

The blending and processing of various fibers utilizing cotton system 

machinery, with emphasis upon fiber properties and yarn characteristics. 
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TE 537 or 538 Fundamentals of Jacquard (1-1)1 

Fabrics 

[Permission of instructor] 

Sketching of original designs as applied to particular Jacquard fabrics, 
transfer of design to cross-section design paper, choice of weave structure for 
both the background and foreground, cutting and lacing of cards, and weav- 
ing of sample length of fabric. 


TE 539 or 540 Complex Woven Structures (2-1)2 

A study of Leavers lace design and production theory, production machinery, 
and manufacture. The same aspects of Schiffli-embroidery are covered, as well 
as the fundamentals pertaining to chenille, Wilton, Brussels, tapestry, velvet, 
and Axminster carpets. 


TE 545 or 546 


Weaving Laboratory (0-3)1 

[Permission of instructor] 

Designed to provide additional time for the student in the weaving lab- 
oratory so that greater familiarization with the operation of various loom 
mechanisms may be acquired. 

TE 571 Textile Microscopy (2-3)3 

The principles involved in the use of the microscope for the qualitative and 
quantitative estimation of the morphological, physical, and chemical properties 
of textile materials. 


TE 573 or 574 Mechanical Testing of (2-3)3 

Textiles 

Thickness and compressional measurements, stress-strain-time phenomena 
of viscoelastic textile materials, Vibroscope theory and techniques, yarn uni- 
formity, thermal determination, and friction evaluation are among the major 
topics covered. Emphasis is placed on current literature search assignments 
and the preparation of a student paper on a selected topic within the scope 
of the subject. 


TE 585 Textile Plants Organization — Yarns (3-0)3 

Designed to correlate the various aspects of yarn production. Emphasis is 
placed upon the need for proper balance among machinery elements for the 
production of specific yarn types. Consideration of machinery layouts for effi- 
cient and economic operation of the total yarn establishment, with stress on 
the various calculations involved. Considerable use is made of the case history 
technique of presentation. 


TE 586 Textile Plants Organization — Fabrics (3-0)3 

Similar in concept to TE 585 except that the subject pertains to the 
production of fabrics. 
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( 2 - 0)0 


TE 590 Graduate Seminar 

Introduction to thesis material and thesis preparation. 

TE 591-594 Thesis Seminar Two hours per week 

No credits 

Required of all graduate students in Textile Engineering. Devoted to 
problems in the preparation and presentation of research work, with illustrative 
material drawn from thesis work in process. 

TE 595-596 Graduate Thesis Credits to be 

arranged 

Each graduate student in Textile Engineering is required to submit a 
thesis which shows ability and originality in the solution and presentation of 
a research project. 
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Paper Engineering Laboratory 


Textile Engineering Laboratory 



THE GRADUATE SCHOOL 

INTRODUCTION 

The Lowell Technological Institute Graduate School, founded in 1935, 
offers graduate programs in the following areas: 

Master of Science Programs 

Chemistry Paper Engineering 

Electrical Engineering Physics 

Leather Chemistry Textile Chemistry 

Mathematics Textile Technology 

Doctor of Philosophy Programs 

Chemistry 

a. high polymer 

b. organic 

c. physical 

Physics 

a. experimental 

b. theoretical 

Because of the varied objectives of the graduate students, each specific 
course of study is arrived at through consultation with the student's graduate 
adviser or advisory committee. Each program includes an original thesis. 

ADMISSION 
General Admission 

To be eligible for admission to the Graduate School, an applicant must 
have received a bachelor's degree in an acceptable four-year course in which 
he has maintained a uniformly high scholastic rating. Both the quality and 
quantity of previous training are considered. Selection of applicants admitted 
is based upon their ability to pursue graduate work of high quality. 

jSpecial Student Status 

An applicant who meets the general admission requirements but who 
wishes to concentrate on specific subjects or special research programs may 
request special student status. Acceptance is contingent upon the consent of 
the instructor in charge of each subject to which admission is desired, and 
the work does not lead to a degree. 

Normally a special student may not change his status to that of a student 
working for a graduate degree. If a special student wishes to work for a degree, 
he must apply in writing to the Director of the Graduate School. If the appli- 
cation for change in status is approved, all of the credit earned as a special student 
may not necessarily be allowed for degree credit. 
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Provisional Status 

An applicant for admission who is unable to meet all the requirements 
for general admission may be accepted provisionally if he satisfies the de- 
partment in which he wishes to enroll that he is probably able to pursue grad- 
uate studies successfully. 

The status of a provisional graduate student may be changed to full 
graduate status upon demonstration of his ability to pursue graduate studies 
successfully as measured by the completion of his first semester's work with a 
minimum of a B— average in subjects taken for credit toward the graduate 

degree. 

Application Procedure 

Applications may be obtained from the Office of the Graduate School. 
They should be completed and returned to the Director of the Graduate School 
not later than June 1 preceding the fall term in which the applicant wishes to 
enroll. Applications must be supported by letters from at least two persons 

qualified to judge the ability of the applicant to carry on graduate work and 
research. The letters should be sent directly from these persons to the Grad- 

uate School. 

Transcripts of all undergraduate records (and graduate, if any) must be 
sent directly to the Office of the Graduate School by the institutions which the 
applicant has previously attended. All transcripts must be official, with ap- 

propriate seals and signatures. Records, descriptions of subjects, and letters 
must be in English. Each subject must be described in terms of content, scope, 
number of hours per week, and number of weeks duration. Lecture and lab- 
oratory time should be properly distinguished. If a catalogue giving such descrip- 
tions in English is available, the subjects taken may be clearly marked in a 
copy sent to the Graduate School. 

Credit may be given for graduate subjects taken at other colleges if 
the grade received is at least B and if these subjects were not used in earning 
another degree. All applicants must submit an additional copy of transcripts 
which include the subjects for which transfer credit is desired. Not more than I 0 
credit hours for the master's degree or more than 22 credit hours for the 
doctor's degree may be transferred. No transfer credit can be offered for the 
thesis requirement for any graduate degree. Transfer credit for subjects taken 
at other colleges before initial enrollment at Lowell Technological Institute 
must be cleared within four weeks after the student's first registration. No transfer 
credit for such subjects is given after this period. 

In addition to returning a completed application form and having trans- 
cripts and letters sent, the applicant must take the Graduate Record Aptitude 
Test and have the results sent to the Director of the Graduate School. Informa- 
tion regarding the Graduate Record Aptitude Test may be obtained from 
Educational Testing Service, 20 Nassau Street, Princeton, N. J., or Box 27896, 
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Los Angeles 27, Cal., whichever office is nearer to the applicant. All fellowship 
applicants must also take the appropriate Advanced Test administered by the 
Educational Testing Service. 

Because most subjects are presented in lecture form, students from 
other countries should have a reasonably fluent command of the English 
language before applying for admission. All students from countries where 
English is not the national language must pass an English Language Proficiency 
Test before they can be accepted into the Graduate School. This test may be 
taken at any U. S. consular office. 

Except in unusual circumstances, applications are acted upon and the 
applicant is notified of the decision by July 1. Foreign applicants are urged 
to apply as early as possible so as to leave enough time for visa and other 
arrangements to be made. 


ACADEMIC EXPENSES 

Tuition (per year) 

U. S. citizens who are residents of Massachusetts $200 

All others $600 

Student Activity and Insurance Fund (per year) 49 

Commencement Fee 1 5 


In addition, every graduate student is required to bear the cost of binding 
at least two copies of his thesis for the Institute's files. Some divisions may 
require more than two bound copies. Students are not permitted to register for 
thesis work until these fees have been paid at the library. 

FELLOWSHIPS 

No special applications are required, but students who wish to be con- 
sidered for fellowships must have their completed graduate school application 
material, including transcripts and letters of reference, sent to the Director of 
the Graduate School no later than April 1 . 

All fellowship applicants must take the appropriate Advanced Graduate 
Record Examination as well as the Aptitude Tests on or before the March 
examination date. 


Teaching Fellowships 

A limited number of part-time instructorships are available to qualified 
students working toward a graduate degree. Stipends range from $1500 to 
approximately $2500 per academic year, depending on the nature of the 
appointment, and reappointment in succeeding years is contingent upon satis- 
factory performance of duties. Appointees are expected to carry up to a half- 
time teaching load primarily involving supervision of undergraduate laboratories 
and review sections. 
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Institute Research Foundation sponsors a limbed 

number of research fellowships for graduate study in Physics. s 
$2500 plus tuition and fees is granted for one calendar year. The recipient carries 
a full graduate program during the fall and spring semesters and conducts h,s 
thesis investigation during the summer. 

s.rx-si'ri — 

March 1 following the submission of their applications and must be admitted 
^ graduate status by *. Institute prior to beginning their fellowship tenures. 

The stipend provided by the NSF for Cooperative Graduate Fellows is 
$240042800 for those on a tenure of 12 months and $18004210 01 1 ' 

a tenure of nine months. There is also an allowance of $500 or each 
pendent. Tuition and fees are paid by the NSF directly to the Institute. 

One of the requirements for applying for an NSF Fellowship is to take 
the Educational Testing Service Graduate Record Examinations <ApWude Tes 
and one Advanced Test in the area of specialization). Because the aPPl'cahon 
deadline for the fellowships is in the first part of November, ,t ,s importan 
to make arrangements to take these tests early. 

National Science Foundation Graduate Traineeships 

The National Science Foundation has awarded a grant to the Institute for 
the support of a limited number of Graduate Trainees in Physics. The stipend an 
citizenship limitation are identical with the Cooperative Graduate Fellowships 

described above. 

master of science degree programs 

Chemistry . . 

This program provides opportunity for advanced study and researc training 
in chemistry, both general and specialized. Provision also is made for e 
student to elect certain advanced subjects in related fields of mat ema ics, 

physics, and engineering. 

Evaluation Examination — During the weeks of registration each entering 
student must present himself the four three-hour written evaluation examinations 
in the fields of organic chemistry, physical chemistry, inorganic chemistry, an 
analytical chemistry. In addition he must take a laboratory 

tion These examinations are scheduled and administered by the Department 
af Chemistry, and the results serve as a guide for the student and advisory 
committee in planning the program of study. All entering students must take 
these examinations regardless of previous training. 
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Subject Requirements — Of the 20-credit minimum, exclusive of thesis 
and seminar, required in listed subjects (see Requirements for Graduation) a 
minimum of 15 credits must be taken in chemistry. Of these not more than 12 
credits may be taken in approved undergraduate subjects, although normally 
credit is not allowed for undergraduate subjects in the major field of special- 
ization, e.g., organic, physical, inorganic. Recommended subjects include CH 
423-424 , CH 431-432*, CH 443-444*, and all 500 courses in chemistry. 
Each graduate program must include subjects in organic chemistry, inorganic 
chemistry, and physical chemistry. All students must take CH 507-508, Chemistry 
Seminar. The remaining credits (five or more) may be taken in chemistry or 
in a related field such as physics, mathematics, or engineering. All subjects 
must be approved by the student's advisory committee. 

Language Requirements — The student must demonstrate his ability to 
read technical German. For details concerning the language examination, see 
the section on Doctor of Philosophy Degree Program. 

Advisory Committee — The development of the student's program of 
study is the responsibility of an advisory committee consisting of three members 
from the faculty of the Division of Chemistry and Applied Chemistry. This 
committee is appointed by the Director of the Graduate School upon the rec- 
ommendation of the division chairman and includes the thesis supervisor. 

Thesis Examination — Each candidate for the Master of Science degree in 
Chemistry, upon completion of his thesis, must present himself for an oral ex- 
amination in the field of his thesis before an examination committee ap- 
pointed by the department head and consisting of his advisory committee and 
other appropriate faculty members. While only members of the examination 
committee and the Director of the Graduate School may conduct the examination, 
all faculty members may attend. The examination is held after the thesis has 
been accepted and within a period of two weeks prior to the close of the final 
semester. Application to take the examination must be filed by the student with 
the department head at least one month prior to the close of the last semester. 
Each student has the right to one re-examination within a period of one year. 

Electrical Engineering 

This graduate program offers to a limited number of selected students 
opportunity for individualized work in the more advanced areas of electronics 
with emphasis on analytic methods of analysis and synthesis. 

Leather Chemistry 

Opportunity for graduate research in Leather Chemistry is provided through 
this program. In general only those students either possessing the B.S. degree 
in Chemistry or having a strong background in chemistry are acceptable as 
candidates for the M.S. degree. 
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The curriculum in Leather Chemistry is similar to that required tor the 
MS degree in Chemistry, and subiect requirements are identical. No language 
requirement is involved, but CH 507-508, Chemistry Seminar, must be taken 
Teh semester the student is in residence. Opportune ,s ptov.ded far con 
ducting research in chemistry as applied to the composition and techno ogy 
of leather, and laboratoiy facilities for processing and testing leather are 

aVOi 'tach student upon entering the curriculum must take the complete se, 
of evaluation examinations given during the week of registration as esen e 
the section relating to the Master of Science program ,n Chemistry. 

Thesis Examination — Upon completion of the thesis, each candidate for 
the degree of Master of Science in Leather Chemistry must present himself 
for an oral examination in the field of his thesis to on examinahon commidee 
appointed by the department head. This examination ,s held after the thes 
hofbeen accepted and within a period of two weeks prior to the close of the 

final semester. 

Mathematics (see Physics and Mathematics) 


P ° P ' Thifwam'pmvides for advanced study and research training in Paper 
Engineering and allied subiects, with specific application ,0 papermaking and 
paper converting. 

The Paper Engineering Department will consider applicants in the follow- 
ing categories: 

(a) graduates of the Lowell Technological Institute B.S. Paper Engineering 
program; 

(b) B.S. graduates in Paper Engineering or Paper Technology from other 
universities; 

(c) general B.S. or M S. graduates in Egineering or Chemistry with no 
previous training in Paper Engineering. 

Students with the backgrounds of (a) or (b) should be able to com P' e ^ e 
the work in one academic year. Students in group (0 should be able to com- 
plete the degree requirements in two academic years. 


Required Subjects 

1. PA 501-502 

2. PA 503-504 
PA 505 

3. One of the following: 
PA 506 

PA 508 


(Graduate Thesis) — A minimum of 8 credits. 


Advanced Converting Processes 
The Physics of Paper 


( 3 - 0 ) ( 3 - 0)6 
(3-0)3 


New Techniques in the Paper Industry 
Advanced Paper Systems Analysis 


(3-0)3 

(3-0)3 
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4. A minimum of 9 credits from the following: 


CH 

503-504 

Chemistry of High Polymers 

(3-0) 

(3-0)6 

CH 

512 

Physical Chemistry of Surface-active Agents 

(3-0)3 

CH 

513 

Chemical Applications of 





Spectroscopy and Spectrophotometry 


(3-0)3 

CH 

514 

Physicochemical Methods 


(2-0)2 

CH 

538 

Rheology 


(3-0)3 

CH 

540 

Chemical Kinetics 


(3-0)3 

CHE 

407 

Industrial Chemistry 1 


(3-0)3 

CHE 

408 

Industrial Chemistry II 


(3-0)3 

CHE 

503-504 

Absorption and Extraction 

(3-0) 

(3-0)6 

CHE 

505 

Colloid Chemistry for Chemical Engineers 

(3-0)3 

CHE 

51 1 or 512 

Structure and Property of Matter 


(3-0)3 

EC 

414 

Engineering Economy 


(3-0)3 

MA 

301-302 

Advanced Calculus 

(3-0) 

(3-0)6 

MA 

383 or 384 

Statistical Methods 


(3-0)3 

ME 

493 or 494 

Industrial Instrumentation 


(2-0)2 


5. Thirty credits are required for the degree, but additional undergraduate 
subjects may be required of students who have deficiencies in their prior 
training. Technical electives must be approved by the Head of the De- 
partment of Chemical Engineering and Paper Engineering. 

Physics and Mathematics 

The graduate programs in Physics and Mathematics provide an opportunity 
for advanced study and the development of research capacity in physics or 
mathematics or both. The laboratories of the department are well set up for 
investigations in crystal physics and other aspects of solid-state physics, with 
excellent equipment in X-rays, spectroscopy, and electron microscopy. Equip- 
ment in nuclear physics is constantly being added. 

Subject Requirements — Of the 20-credit minimum, exclusive of thesis, 
required in listed courses (see Requirements for Graduation) 15 credits must be 
taken in physics and mathematics. The remaining credits (five or more) may be 
taken in a related field. Of the total credits at least 12 must be in subjects 
numbered 500 and above. A reasonable and consistent program of study is 
prepared by the student and his advisory committee. This committee consists 
of two or more members from the faculty of the Division of Physics and Engin- 
eering Science, one of whom is the thesis supervisor. The committee is ap- 
pointed by the department head. Entering students who are found to be 
deficient in any areas of the undergraduate curriculum in Physics may be 
required to take appropriate courses in that curriculum. 

Language Requirements — The student must demonstrate his ability to 
read technical German or Russian. 
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Thesis Examination — Each candidate fat the Master af Science decree 
• , his department, upon completion af his thesis, must present himself far an 
oral examination in the field of his thesis to an examination committee appo.n e 
bv the department head and consisting of his advisory committee and other 
appropriate^ faculty members. The examination is held after the 
accepted and within a period of two weeks pnor tc > » e c ose with 

for Annlication to take the examination must be tnea Dy 

r: d" head at .east one month prior to the Cose of fHe , as, semester. 
Each student has a right to one re-examinotion within a period 

TeXt Th 6 e graTalf, pogrom in Textile Chemistry provides opportunity for ad- 
vanced study and research in chemistry as applied to textiles and textile i auxih 
iary agents Formal subjects and research facilities are provided for training 

in fiber science and in the chemistry of the various processing operations applied 
to fibers yams and fabrics, including dyeing, finishing, and fiber modifier, ion 
Each student upon entering the curriculum must take the complete « 
af evaluation examinations given during the week of registration as described 
in the section relating to the Master of Science program ,n Chemistry. 

The M S degree in Textile Chemistry normally requires two years or 
completion except in those instances where the student possesses previous 
training in this field sufficiently extensive to meet departmental standards. 

First Semester (3 . 3)4 

Physical Chemistry 

Statistical Methods (2-3)3 

The Purification of Fibers ^ 

The Principles of Dyeing and Printing )3 

Chemical Technology of Finishing I 


CH 331 
MA 383 
TC 301 
TC 403 
TC 41 1 





Total hours 

(13-13)17 



Second Semester 


(3-3)4 

CH 

332 

Physical Chemistry 


(3-0)3 

CH 

334 

Colloid Chemistry 


(3-0)3 

TC 

202 

Chemistry and Physics of Fibers 


(3-2)4 

TC 

412 

Chemical Technology of Finishing II 


VO “Z./*T 

(3-4)4 

TC 

502 

Theory of Dyeing 






Total hours 

(15-9)18 



Third Semester 







(3-0)3 

CH 

501 

Interpretation of Data 


(3-0)3 

TC 

505 

Physical Chemistry of Dyeing 


5 

TC 

541 

Graduate Thesis 


(2-3)3 

TE 

571 

Textile Microscopy 






Total credit hours 14 
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CH 

502 

Fourth Semester 

Absorption Spectrophotometry and Color Measurement 

(2-3)3 

CH 

512 

Physical Chemistry of Surface-active Agents 

(3-0)3 

CH 

538 

Rheology 

(3-0)3 

TC 

542 

Graduate Thesis 

5 


Total credit hours 14 

Depending upon previous baccalaureate preparation, exemptions on some 
of the above subjects may be allowed. However, no exemptions will be al- 
lowed on any graduate subject (subjects with numbers in the 500's). 

Textile Technology 

This graduate program is offered to qualified students in the field of 
textiles, with primary emphasis upon either the engineering or physical aspects 
of the field. Ample opportunity is afforded for study and research in the 
physical and mechanical properties of fibers and textile structures and methods 
of evaluating them. Work at an advanced level on the structural design of 
textiles, processing principles, and manufacturing equipment is also available. 
Applicants should have a B.S. degree in Textile Engineering or Technology, 
Mechanical Engineering, or Electrical Engineering. Applicants with degrees in 
other areas, however, are given consideration. 

Diagnostic Examinations — All entering students who have had previous 
training in Textile Technology are required to take diagnostic examinations 
during registration week. The subject areas tested are Fundamentals of Yarns, 
Fundamentals of Fabrics, Finishing Statistics, and Statistical Quality Control. 
Students are required to take diagnostic examinations only in subjects in 
which they have had previous training. Those who demonstrate proficiency 
in diagnostic examinations are exempt from taking the corresponding subjects 
during their program at the Institute. 

Subject Requirements — The following suggested curriculum is recom- 
mended for most students. Those who demonstrate proficiency in diagnostic 
examinations are exempt from taking the corresponding subjects. Students 
whose background is deficient in engineering or mathematics are required to 
fake additional subjects. Those subjects designated by a dagger (t) represent 


minimum degree requirements. 

First Semester 

MA 383 Statistical Methods (3-0)3 

TE 411 Fundamentals of Textiles — Yarns (2-2)3 

TE 431 Fundamentals of Textiles — Fabrics (2-2)3 

TE 457 Technology of Finishing (2-0)2 

TE 471 Textile Evaluation (2-3)3 

TE 501 Structure and Properties of Fibers (3-0)3 


Total hours (14-7)17 
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Second Semester 


TE 

412 

Fundamentals of Textiles Yarns 

TE 

432 

Fundamentals of Textiles — Fabrics 

TE 

434 

Knitting Fundamentals 

TE 

458 

Technology of Finishing 

TE 

474 

Instrumentation for Textiles 

TE 

502 

Structure and Properties of Fibers 

TE 

592 

Thesis Seminar 


Total hours 

Third Semester 

TE 483* t Engineering Design of Textile Structures 
TE 593 1 Thesis Seminar 

TE 595 1 Graduate Thesis 

Technical Electives 

Total credit hours 

Fourth Semester 

TE 484* t Engineering Design of Textile Structures 
TE 594 1 Thesis Seminar 

TE 596 1 Graduate Thesis 

Technical Electives 


(2-2)3 

(2-2)3 

( 2 - 1)2 

( 1 - 2)2 

(2-2)3 

(3-0)3 

( 2 - 0)0 


(14-9)16 


(3-0)3 

( 2 - 0)0 

3 

9 


15 


(3-0)3 

( 2 - 0)0 

3 

9 


Total credit hours 15 


Technical Electives must be chosen from the 500 series of textile subjects. 
Students with no prior background in textiles are required to take addi- 
tional subjects, including: (3-1)3 

(3-1)3 
(3-2)3 


TE 

212 

Fiber Science 


TE 

363 

Textile Systems l 


TE 

364 

Textile Systems II 



Thesis 

Examination — Each candidate 

for 

in 

Textile 

Technology, upon completion of 

his 


in lextne lecnnuiuyy, — ' ~ , , „„ 

amination in the field of his thesis. This examination is conducted by . ® 
mit.ee appointed by the Director of the Graduate School which must mclude the 
thesis supervisor and advisers of the candidate and any additional y 

members desired by the Director. Any faculty members may attend, 
members of the examination committee may conduct the examination. e ex 
amination is held after the thesis has been accepted and within a period 
two weeks prior to the close of the semester in which the student expects 
be a candidate for the degree. Application to take the examination must be 
filed by the student with the department head a. leas, one month prior to the 
close of the designated semester. If the student fails the oral examinatiom he 
has the right to one re-examination within o period of one yea . 
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the re-examination requires the satisfactory completion of a new thesis subject 
and the accompanying oral examination. 

MASTER OF SCIENCE DEGREE REQUIREMENTS 
Term of Residence 

Applicants with sufficient background in their chosen field of concen- 
tration normally require one academic year of residence to complete the re- 
quirements for the master's degree. Those with no background require a 
minimum of two years of residence. 

Graduates of other colleges usually need more than one academic year to 
fulfill the degree requirements, even though they majored as undergraduates in 
their graduate field of specialization. 

All requirements for the master's degree must be completed within five 
years after the student's entrance. Extension of time beyond this limit may be 
granted only with joint approval of the student's adviser (or advisory committee), 
his department head, his division chairman, and the Director of the Graduate 
School. 

Requirements for Graduation 

To be recommended for the Master of Science degree, a candidate must: 

1 . Complete a course of study approved by the department in which 
he has been enrolled. The approved course of study must have a 
minimum of 30 credit hours, including thesis. A minimum of 20 
credit hours must be spent in listed subjects, and the program should 
have no fewer than five credit hours of thesis work. 

2. Complete a thesis (original research or other investigation, optional 
with the department) approved by the department in which he has 
been enrolled, and successfully pass any oral or written examinations on 
his thesis required by the department at the time his thesis is sub- 
mitted for final approval. The only grades given for thesis work are S 
(satisfactory) and U (unsatisfactory). All theses should be submitted 
in final form to thesis advisers on or before May 1 5. 

3. Maintain residence for at least one academic year. 

4. Maintain at least a B — average in all work in formal subjects offered 
for the degree. The lowest grade acceptable for graduate credit is C. 
All undergraduate subjects taken to clear deficiencies in the student's 
preparation for graduate work but which are taken during his enroll- 
ment as a graduate student must be passed with a grade of at least 
C; however, these do not enter into the determination of his graduate 
scholastic rating. A graduate student's record is reviewed periodically, 
and if at any time, in the judgment of the Director of the Graduate 
School, the student is not maintaining the scholastic standards required, 
he may be asked to withdraw from the Institute. 
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5. Fulfill departmental language requirements. 

6. Satisfy all requirements as to tuition and fees. 

PH.D. PROGRAM IN CHEMISTRY 
Objectives 

The doctoral program in Chemistry is designed to provide both advanced 
knowledge and research training in chemistry, particularly in the fields of or- 
ganic and physical chemistry and polymer science, with emphasis in the fie 

of textiles for those so desiring. 

Plan of Program 

The doctoral degree normally requires from three to four years of study 
beyond the bachelor's degree or a minimum of two to three years beyond the 

master's degree. . ,. . , . 

The plan of study pursued by each student is dependent on md.vidual 

requirements and is developed through conference with his advisory committee 
or, pending its appointment, with his temporary adviser. 

All students entering the doctoral program must take the comp ete se 
of evaluation examinations given during the week of registration as described 
in the section relating to the Master of Science program in Chemistry. Only 
those students who have taken these examinations previously as candidates or 

the Master of Science program will be excused. 

The initial part of the student's program, normally completed at the 
end of two years of study, is devoted to formal course work. His first year is 
usually given to subjects in the major branches of chemistry in preparation for 
his qualifying (candidacy) examinations. The second year is devoted primari y 

to advanced subjects in a special field of concentration in preparation for the 

comprehensive examinations. .... * 

The second and final part of the program is devoted principally to re- 
search leading to the doctoral thesis. However, the student is encourage to 
begin research as early as possible in his program of study. 

Upon entrance to the doctoral program, each student is assigne an 
advisory committee. This committee is appointed by the Director of the ra - 
uate School, based upon recommendation by the Chairman of the ivision o 
Chemistry and Applied Chemistry, and consists of at least three members o 
the faculty Of these at least two must be from the faculty of the Division of 
Chemistry and Applied Chemistry. One member of the committee representing 
the student's major field of interest serves as temporary chairman. After t e 

student has selected his thesis supervisor, the temporary chairman of the ad- 
visory committee is replaced by the thesis supervisor, who then serves as 

permanent chairman. 

Examinations for Doctoral Students in Chemistry 

Qualifying Examinations — Three written qualifying examinations are given 
by the Chemistry Department, each involving one full day. These examinations 
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cover the fields of organic chemistry, physical chemistry, and inorganic-analytical 
chemistry. Before the student can be admitted to candidacy for the doctorate, he 
must pass all three examinations. 

Qualifying examinations are given in all fields twice each year, in Sep- 
tember during or before the week of registration and in June following the final 
examination period. All three qualifying examinations must be attempted not 
later than the beginning of the third semester of graduate study in the doc- 
toral program (normally in September of the second year), though any one or 
all may be attempted earlier. In cases of failure, re-examinations may be 
taken only during the June period. A second failure in any one of the examina- 
tions results in automatic dismissal from the doctoral program. All qualifying 
examinations must be passed before the beginning of the third year in the program. 

The comprehensive examination is in two parts, a written examination 
lasting one day and covering the field of the major, and an oral examination 
in defense of a proposition. 

The written examination is given once a year in September. It should be 
taken as soon as possible after completion of the bulk of course work in listed 
graduate subjects in the field of specialization. However, it must be taken not 
later than the beginning of the fourth year of study in the doctoral program. 
Where it is necessary to carry less than the normal credit load of 12+ per 
semester, the student must apply for extension beyond this deadline to the 
chairman of the division through the chairman of his advisory committee. 

Comprehensive Examinations — The comprehensive examination consists 
of two parts: a written examination and the oral defenses of a proposition. The 
written examination is scheduled for one full day and encompasses the entire 
field of the major. The oral examination on the proposition is directed primarily 
to the research topic submitted but may include relevant background material. 

The proposition represents a thesis in miniature without laboratory work. 
With the aid and advice of his advisory committee the student selects a subject 
suitable for investigation, completes a literature survey, outlines the method of 
approach, and suggests possible results and conclusions. He is then required 
to defend his proposition by oral examination. The examination is conducted 
by the student's advisory committee and with other faculty members of the 
department in attendance. 

Prior to the oral examination and at least one month before the scheduled 
date of the written comprehensive examination, the student must file with the 
chairman of his advisory committee three written copies of his proposition, 
presented in the form generally prescribed for a thesis. The oral defense of 
the proposition is presented after the written comprehensive examination, and 

permission to take the oral examination is contingent on first passing the writ- 
ten test. 

The request to take both qualifying and comprehensive examinations must 
be initiated by the student. The request is made to the advisory committee. 
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and the chairman of that committee then submits a wntten recammenda 
to the division chairman that the examination be given. The examination 
schedule is published well in advance of the date set, and the student must file 
hetgues, with his advisory committee at least one month before the schooled 
dl The deadline norma, ly is 5 P.M., May 1. for the June exam, nat, ns aM 
5 p,m. on the last day of classes in the second semester for the Septembe 

examinations. 

Thesis Examination — Upon completion of his doctoral research, the can- 
didate must present himself for oral examination on his thesis. 
take this examination must be sough, through the advisory committee chairman 
to the division chairman and is granted only after all candidacy requirements 
have been met and the comprehensive examinations passed. 

Language Examinations — A candidate for the doctorate must demonstrate 
by examination ability to read technical literature in two foreign languages. 
One foreign language must be German. The second language ,s generally 
French or Russian. Proficiency in English is a requirement for foreign students, 
and the department reserves the right to establish this proficiency by examination 

if such action is indicated. . ■ . T i 

Language examinations are scheduled in November and in March. The 

student must present himself for examination in at least one anguage 
each scheduled examination period until the complete language requireme 

has been fulfilled. 


Course Offerings and Distribution 

As a basis for the candidacy examinations the following core 
is recommended for the first-year students in the doctoral program: 


CH 423-424* 
CH 431-432* 
CH 443-444* 
CH 564 


Advanced Organic Chemistry 
Advanced Physical Chemistry 
Advanced Inorganic Chemistry 
Organic Qualitative Analysis 


of subjects 

(3-0)(3-0)6 

(3-0)(3-0)6 

(3-0)(3-0)6 

(1-6)3 


If results from the diagnostic examinations indicate adequate background 
in any of the above subjects, substitution by a more advanced subject in the 
500 series is recommended. Full graduate credit is allowed in the 400 subjec s 
listed above, but credit is not allowed in advanced 400 subjects representing 
the field of the major, even though these may be recommended. Additional sub- 
jects in chemistry or in the field of the minor' may be taken in the first year . 
desired, provided the prerequisites are met. 

In the second year, subjects supporting concentration in specific fields are 


available as 

follows: 



Organic Chemistry 


CH 513 

Chemical Applications of Spectroscopy 

(3-0)3 

(2-0)2 

CH 514 

and Spectrophotometry 

Physicochemical Methods 
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CH 

521-522 

Physical Organic Chemistry 

(3-0)(3-0)6 

CH 

527-528 

Stereochemistry 

(3-0)(3-0)6 

CH 

553 

Organic Chemistry of Macromolecules 

(3-0)3 

CH 

554 

Stereochemistry of Macromolecules 

(3-0)3 

CH 

561-562 

Advanced Organic Synthesis 

(3-0)(3-0)6 

CH 

565 

Metal-Organic Compounds 

(3-0)3 

CH 

566 

Heterocyclic Chemistry 

(3-0)3 


The core of subjects recommended for majors in organic chemistry includes 

CH 521-522, CH 527-528, and CH 561-562. Majors in organic chemistry must 

also meet a requirement in physical chemistry comprising the 

course sequence CH 

539-540. 





Physical Chemistry 


CH 

531-532 

Chemical Thermodynamics 

(3-0)(3-0)6 

CH 

533 

Statistical Mechanics for Chemists 

(3-0)3 

CH 

534 

Quantum Mechanics for Chemists 

(3-0)3 

CH 

535-536 

Advanced Topics in 




Physical Chemistry 

(3-0)(3-0)6 

CH 

538 

Rheology 

(3-0)3 

CH 

539 

Theoretical Chemistry 

(3-0)3 

CH 

540 

Chemical Kinetics 

(3-0)3 



Polymer Science 


CH 

503-504 

Chemistry of High Polymers 

(3-0)(3-0)6 

CH 

505-506 

Techniques of Polymer Chemistry 

(0-4)(0-4)2 

CH 

521-522 

Physical Organic Chemistry 

(3-0)(3-0)6 

CH 

527-528 

Stereochemistry 

(3-0)(3-0)6 

CH 

539 

Theoretical Chemistry 

(3-0)3 

CH 

540 

Chemical Kinetics 

(3-0)3 

CH 

551-552 

Physical Chemistry of Macromolecules 

(3-0)(3-0)6 

CH 

553 

Organic Chemistry of Macromolecules 

(3-0)3 

CH 

554. 

Stereochemistry of Macromolecules 

(3-0)3 

CH 

555 

Polymer Physics 

(3-0)3 

CH 

556 

Physical Chemistry of Surfaces 

(3-0)3 


The program of Polymer Science is intended to provide 

a knowledge of the 

special physical 

and chemical behavior of macromolecular 

substances to the 

student who has 

a strong background in organic and physical chemistry. Rec- 


ommended electives include CH 533, Statistical Mechanics; CH 538, Rhelogy; 
and MA 433* or 434,* Matrix Algebra. 

Chemistry Seminar 

During each year of residence the student is required to attend and to 
participate in CH 507-508, Chemistry Seminar, (l-0)( 1-0)2. 
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Majors and Minors 

Students may moicr in Organic Chemistry, Physical Chemistry, or Polymer 
Science The prospective candidate, mareaver, is expected to supplement h.s 
training in the major field of interest by electing a minor. The minor s ou 
represent a minimum of 12 credits and may be divided between two fields 
of study. The minor program may be selected from chemistry sublets outside 
the major field of interest, as well as from approved advance sublets in 
physics, mathematics, or engineering. 

REQUIREMENTS for ph.d. degree in chemistry 

Term of Residence 

Only work done during the regular academic year from September to June 
is counted toward residence credit. A minimum of one full academic year of 
study in residence is required of all candidates. A full year constitutes not 
less than 36 credit hours of work. Semesters in residence should be consecutive 

if possible. 

All requirements for the doctorate must be completed within seven years 
after the student's entrance and within four years after admission to candidacy 
Extension of time beyond this limit may be granted only with the joint approval 
of the student's advisory committee, his department head, his division chairman, 
and the Director of the Graduate School. 


Candidacy for the Doctorate in Chemistry 

To be admitted to candidacy for the doctorate, a student must: 

1. Complete the first year's core of advanced subjects in physical chem- 
istry, organic chemistry, inorganic chemistry, and physicochemical met - 
ads and have a satisfactory record in undergraduate training, graduate 
seminar, and collateral reading. 

2. Pass the qualifying examinations which test his general knowledge. 
One day each is devoted to an examination in the following areas: 
organic chemistry, physical chemistry, and combined inorganic-analytical 

chemistry. 

3. Fulfill the language requirements. 

4 Secure the approval of his advisory committee and the division chairman. 
When these requirements have been fulfilled, the division chairman notifies 
the Director of the Graduate School in writing and recommends that the student 
be placed on the list of candidates for the Ph.D. degree. Admission to can- 
didacy in no way guarantees the granting of the degree. 

Requirements for Graduation 

To be recommended for the Doctor of Philosophy degree in Chemistry 
candidate must: 
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1. Satisfy the residence requirements. 

2. Pursue an approved program of study that includes the satisfactory 
completion of at least 90 credit hours beyond the bachelor's de- 
gree, or equivalent. At least half of these credits must be in formal 
course work exclusive of seminars or thesis. 

3. Maintain at least a B— average in all work in formal subjects of- 
fered for the degree. The lowest grade acceptable for doctoral credit is 
C— . All undergraduate subjects taken to clear deficiencies in the 
student's preparation for graduate work but which are taken during 
his enrollment as a graduate student must be passed with a grade of 
at least C— ; however, these do not enter into the determination of his 
graduate scholastic rating. A graduate student's record is reviewed 
periodically, and if at any time, in the judgment of the Director of 
the Graduate School, the student is not maintaining the scholastic 
standards required, he may be asked to withdraw from the Institute. 

4. Demonstrate satisfactory reading ability in German and one other 
language (preferably French or Russian). Foreign students may under 
certain circumstances substitute their native tongue for one of these 
languages. Both language examinations must be passed prior to ad- 
vancement to candidacy and before extensive work on the thesis is 
begun. 

5. Pass the qualifying examinations for candidacy. 

6. Pass the major examinations in the field of concentration. These ex- 
aminations primarily test the student's knowledge in his special field 
of concentration and draw heavily on knowledge gained during his 
second full year of study in that particular area. They are given only 
when substantially all of the formal course work has been completed, 
normally at the end of the second full year (fourth semester). The 
major examination is in two parts. The first part is written and ex- 
tends over a period of one day. It tests the student's broad knowledge 
in his specific field. The second part of the major examination is oral 
and tests the student's aptitude for research and his ability to or- 
ganize and to develop a research problem. The examination takes the 
form of the defense of a proposition. The student selects a problem 
with the approval of his advisory committee. 

7. Complete a satisfactory thesis. The doctoral thesis is designed to per- 
mit the student to demonstrate his ability to conduct original and in- 
dependent research work. Results of the thesis investigation should 
constitute a definite contribution to knowledge in the field of speciali- 
zation and should be suitable for publication. The field of the thesis 
investigation should be selected as soon as possible after admission to 
the graduate program, and the subject of the thesis must be approved 
by the advisory committee. As soon as the subject has been selected, 
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the student must moke His choice known to the deportment head, who in 
turn notifies the Graduate School so that the list of theses ,n pro- 
gress may be kept current. The thesis subject must be filed not later 
than two weeks after the student has been admitted to candidacy. 
The thesis normally constitutes about half of the total credit re- 
quirement and, as a rule, requires three to four semesters of full- 

time work. / 

8 Pass a thesis examination. This is an oral defense of the student s 
thesis before the faculty of the Department of Chemistry. 

9. Satisfy all requirements as to tuition and fees. 

PH.D. PROGRAM IN PHYSICS 

A research program in both theoretical and experimental physics leading 
to the degree of Doc, or of Philosophy in Physics is offered in the following 
fields: Theoretical Physics, Solid-State Physics, Nuclear Physics, Electron Device 
Physics, and Atomic and Hyperfine Spectroscopy. 

Ob,e tltora, program in Physics is designed (a) to provide the student 
with a thorough training in classical and modern phys.es and <b> to ° d ™ 
the student to the level where he can successfully carry au, independent ex- 
perimental and theoretical work in problems of modern-day phys,cs. 


Plan of Program 

An incoming graduote student is assumed to possess a sound background 
in intermediate-level mechanics, electricity and magnetism, statistical median. , 
thermodynamics, and modem physics. Accordingly, a typical graduote curriculum 
would be drawn from the following subjects: 


First Year 


MA 

505-506* 

Mathematical Methods of Physics 

PH 

471-472* 

Solid-State Physics 

PH 

511* 

Classical Mechanics 

PH 

515-516 

Quantum Mechanics 

PH 

521* 

Statistical Mechanics 

PH 

557-558* 

Electricity and Magnetism 



Second Year 

PH 

537 

Group Theory 

PH 

561 

Nuclear Physics 

PH 

575-576 

Problems in Solid-State Physics 

PH 

593-594 

Graduate Laboratory 


(3-0)(3-0)6 

(3-0)(3-0)6 

(3-0)3 

(3-0)(3-0)6 

(3-0)3 

(3-0)(3-0)6 


(3-0)3 

(3-0)3 

(3-0)(3-3)7 
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Third and Fourth Years 


PH 

517 

Advanced Quantum Mechanics 

(3-0)3 

PH 

519 

Theory of Weak Interactions 

(3-0)3 

PH 

555 

Plasma Physics 

(3-0)3 

PH 

583-584 

General Theory of Relativity 

(3-0)(3-0)6 

PH 

601-606 

Special Problems 


PH 

701-706 

Doctoral Thesis 



Subjects marked with an asterisk are ordinarily required and may be 
waived for the incoming student only at the discretion of the department 
head. A student whose background is deficient in one or more areas may 
require subjects in these areas his first year. However, such subjects may not 
be taken for graduate credit toward the Ph.D degree. 

Examinations for Doctoral Students in Physics 

Preliminary Examination — Prior to the second semester of his second year 
the candidate must have achieved a satisfactory score, to be determined by the 
graduate faculty, in the Graduate Record Examination in Physics. The candi- 
date has three chances to achieve this score; however, he must notify the 
department head prior to taking the examination. 

Ph.D. Qualifying Examination — Prior to the second semester of his third 
year the student must have taken the Ph.D. Qualifying Examination. The 
examination itself consists of both a written and oral part, given, if the need 
demands, three times a year — in September, January, and June. The written 
examination consists of two four-hour examinations, given on successive days, 
testing the student's understanding of graduate- level material in the following 
subjects: Classical Mechanics, Classical Electricity and Magnetism (including 
Special Relativity), Quantum Mechanics (on the level of Schiff), Statistical Me- 
chanics, Thermodynamics, Nuclear and Atomic Physics, and Mathematical 
Methods of Physics. The oral examination, given by the staff shortly thereafter, 
is directed by a committee selected from the faculty. 

If the candidate fails on his first attempt, he must repeat the examination 
no later than September of his fourth year. If he fails a second time, he may no 
longer be considered a candidate. 

Successful completion of the qualifying examination requires passing grades 
in both oral and written parts. 

Final Examination — The candidate must pass a final oral examination 
administered by his thesis committee and other faculty members. This exam- 
ination consists mainly of a defense of the results of his thesis but may also 
include background and other material at the discretion of the committee. 


Requirements for Graduation 

Requirements for the degree of Ph.D. in Physics are as follows: 


1 Residency — A minimum of two years of full-time residency (18 credits 
per year). However, in the case of a candidate who enters the Institute ..th e 

master's degree in Physics th ^"' 

, - r r - 

if he enters with a bachelor's degree, or in less than two years 
with q moster s degree. 

2 Grade Average -A grade average of a, least B- must be maintained 
in all graduate sublets offered for fhe degree. The lowest grade acceptable 

doctoral credit is C . 

3 Foreign Language — The candidate must demonstrate to the satis- 

faction of the graduate faculty his reading proficiency m two of the fa owing 
three languages: French, German, Russian. 

4. Examinations -The candidate must pass the preliminary, qualifying, 
and final examinations. 

5 Thesis -The candidate must conduct original research leading to a 
thesis, indicating his ability to carry out independent research « J^doefcwl 
level This thesis must be unanimously approved by a si 
three members of the faculty. The candidate's thesis adviser is a member of 

this committee. 

6. Tuition and Fees — All tuition and fee requirements must be satisfied. 
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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day programs leading to B.B.A., B.S., M.S., and Ph.D. degrees 

Evening programs leading to A.B.M., A.A.S., A.S., and A.Eng. 
degrees 

Member of, or approved by, American Chemical Society, Amer- 
ican Council on Education, College Entrance Examination 
Board, Engineers’ Council for Professional Development, 
Massachusetts Department of Education, New England As- 
sociation of Colleges and Secondary Schools 

Total enrollment — 5500 
Day Division — 1900 
Evening Division — 2500 
Summer School — 1 100 

Men and women students from 20 states and 30 countries 

Tuition: $200 for U. S. citizens who are residents of Massa- 
chusetts 

$600 for all others 

L.T. I. Research Foundation conducts research and development 
work for government and industry. 

The main campus lies between Mass. Route 1 1 3 and the VFW 
Highway along the bank of the Merrimack River, one-half 
mile north of the center of Lowell, 25 miles north of Bos- 
ton. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-781 1 (Area Code 617) 


The Board of Trustees reserves the right to waive, at its discretion, any of 
the rules and regulations stated herein and to change any of the subjects or 
curricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1966-1967 


September 12, Monday 

September 15, Thursday 
September 16, Friday 
September 1 9, Monday 
September 26, Monday 
October 4, Tuesday 

October 12, Wednesday 
October 1 9, Wednesday 
November 1 1 , Friday 
November 23, Wednesday, 1 p.m 
November 28, Monday 
December 16, Friday, 6 p.m. 
January 3, Tuesday 
January 14, Saturday, 8 a.m. 
January 23, Monday 
January 31, Tuesday 
February 2, Thursday 

February 3, Friday 
February 6, Monday 
February 10, Friday 
February 22, Wednesday 
March 7, T uesday 
March 17, Friday, 6 p.m. 

March 27, Monday 

April 19, Wednesday 
May 9, Tuesday 
May 1 5, Monday 
May 27, Saturday, 8 a.m. 

June 5, Monday 
June 1 1 , Sunday 


Registration of graduate students begins. 
Freshman Orientation Week begins. 

Registration of seniors and juniors. 

Registration of sophomores. 

Classes begin. 

Last day to register for new classes. 

No classes after 1 p.m. 

Field Day activities. 

Columbus Day. Institute closed. 

Last day to drop classes without penalty. 

Veterans Day. Institute closed. 

Thanksgiving recess begins. 

Classes resume. 

Christmas recess begins. 

Classes resume. 

Examinations begin. 

End of first semester. 

Registration of freshmen. 

Registration of juniors, seniors, and grad- 
uate students. 

Registration of sophomores. 

Classes begin. 

Last day to register for new classes. 
Washington’s Birthday. Institute closed. 

Last day to drop classes without penalty. 
Spring recess begins. 

Classes resume. 

Patriots Day. Institute closed. 

No classes. Upstream Day. 

Last day for submitting graduate theses. 
Second-semester examinations begin; 

End of second semester. 

Commencement. 
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Electrical Engineering 

Joseph F. Alibrandi, Raytheon Company, Lowell, Mass. 

Dr. Walter S. Baird, Baird-Atomic, Inc., Cambridge, Mass. 
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Norman Scott, Boston Paper Trade Assoc., Boston, Mass. 
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INSTRUCTIONAL STAFF 


Chairmen of Divisions 

George R. Griffin, B.S., M.A., Ph.D., Chemistry and Applied Chemistry 
Charles R. Mingins, A.B., Ph.D., Physics and Engineering Science 
John R. Robertson, A.B., A.M., General Studies 
Edward B. Van Dusen, B.S.I.E., Ed.M., Ph.D., Evening Studies 


Heads of Departments 

Robert C. Curtis, A.B., Ph.D., Meteorolgy 
Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 
Allan T Gifford, S.B., M.S., P.E., Civil Engineering 
Ceorge R. Griffin, B.S., M.A., Ph.D., Chemistry 

William T. Hogan, B.S., S.M., D.Sc., Mechanical and Textile Engineering 
tuart L. Mandell, A.B., M.B.A., Economics and Management 
John J. McDonald, B.T.C., M.S., Textile Technology 

Chiles R. Mingins, A.B., Ph.D., Nuclear Science and Engineering, and Physics 
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John R. Robertson, A.B., A.M., Social Sciences 

John H. Skinkle, S.B., M.S., Textile Chemistry 

Carl A. Stevens, B.S., M.S., Sc.M., Ph.D., Electrical Engineering 

Col. Charles L. Vacant.’, USAF, B.S., M.A., Aerospace Studies 


Members 

William M. Aiken, B.A. (Trinity College!, A.M. (Harvard University), Instr. 
Languages and Literature 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical 
and Textije Engineering 

Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland) 
Prof., Physics 

Donlad L. Ameen, B. S. (Lowell Technological Institute), M.S. (Cornell Uni- 
versity), Asst. Prof., Mathematics 

Raymond L. Anstiss, B.S. in B.A. (Merrimack College), M.B.A. (Boston Col- 
lege), C.P.A., Asst. Prof., Economics and Management 

Everett S. Arnold, B.S. (Southeastern Massachusetts Technological Institute) 
M.S. (Lowell Technological Institute), Assoc. Prof., Textile Technology 

Howard C. Arnold, A.B. (Oberlin College), M.Ed. (Northeastern University) 
Instr., Languages and Literature 
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Adolph Baker, B.A. (City College of New York! , B.M.E. (Polytechnic Institute 
of Brooklyn), M.S. in Ed. (City College of New York), M.S. (New York 
University), Ph.D. (Brandeis University), Prof., Physics 
Luther C. Barcus, B.A. (University of Delaware), M.S. (University of Miami), 
Assoc. Prof., Physics 

Leon E. Beghian, B.A., Ph.D. (University of Oxford, England), Prof., Nuclear 
Science and Engineering 

Sydney S. Biechler, B.S. (Stanford University), Ph.D. (The Pennsylvania State 
University), Assoc. Prof., Chemistry 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts) , Assoc. Prof., Mechanical and Textile Engineering 
Alexandre Blumstein, B.S. (Sorbonne, Paris), Ph.D. (University of Strasbourg, 
France) , Asst. Prof., Chemistry 

Joseph C. Bodenrader, B.S. (College of the Holy Cross), A.M. (Indiana Univer- 
sity), Instr., Mathematics 

Stephen J. Bodor, B.S. (Lowell Technological Institute), Assoc. Prof., Physics 
Barbara L. Brooks, B.S. (Lowell Technological Institute), Instr., Chemistry 
Sherwood F. Brown, S.B., S.M., Sc.D. (Massachusetts Institute of Technology), 
Prof., Physics 

Ronald A. Burba, Sr., B.S., M.S. (Lowell Technological Institute), Lect., Physics 
William J. Burke, B.A. (University of Massachusetts), M.Ed. (Boston State 
College), Asst. Prof., Economics and Management 
Ann Marie Burns, A.B. (Emmanuel College), Instr., Mathematics 
J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., 
Textile Technology (on sabbatical leave of absence) 

Albert M. Cederlund, A.B. (Clark University), M.S. (Columbia University), 
Asst. Prof., Economics and Management 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Uni- 
versity of Rhode Island) , Ph.D. ( Iowa State University) , Asst. Prof., Chem- 
ical Engineering and Paper Engineering 

Ning H. Chen, B.S. (National Chekiang University, China), B.Ch.E. (Polytech- 
nic Institute of Brooklyn), M.S. (University of Missouri), D.Ch.E. (Poly- 
technic Institute of Brooklyn), Assoc. Prof., Chemical Engineering and 
Paper Engineering 

C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics 
Pasquale Condo, B.S. (Purdue University), Instr., Mathematics 
Samuel J. Costanzo, B.S. (Niagara University), M.S. (Boston College), Instr., 
Chemistry 

Capt. Donald C. Crandall, USAF, B.S. (University of New Hampshire), Asst. 
Prof., Aerospace Studies 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State Univer- 
sity) , Prof., in charge of Department of Meteorology 
Ahmad Dadgar, B.S. (Southwest Missouri State College), M.S. (Illinois Institute 
of Technology), Ph.D. (Fordham University), Asst. Prof., Chemistry 
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Charles L. Daley, B.T.C. (Lowell Technological Institute), Assoc. Prof., Chem- 
istry 

John F. Dawson, B.S. (Antioch College), Ph.D. (Stanford University), Lect., 
Physics 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia 
Polytechnic Institute), Prof., Electrical Engineering 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Instr., 
Economics and Management 

Robert K. Devejian, B.S., (Tufts University), M.A. (Boston University), Prof., 
Mathematics 

Robert J. DeYoung, B.A., M.A. (New York University), Instr., Languages and 
Literature 

Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Instr., Mathe- 
matics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., 
Mathematics 

James A. Dubois, USAF, Instr., Aerospace Studies 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Prof., in charge of Department of Plastics Technology 

Edward M. Engel, B.S. (University of Maine), M.S. (New York University), 
Assoc. Prof., Chemical Engineering and Paper Engineering 

T/Sgt. Dewey E. Evans, USAF, Instr., Aerospace Studies 

Alan Ferry, B.S. (Massachusetts Institute of Technology) , Lect., Electrical Engi- 
neering 

M. Brendan Fleming, B.S., M.A. (Boston College), Assoc. Prof., Mathematics 

Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University) Prof 
Physics 

Allan T. Gifford, S.B., M.S. (Massachusetts Institute of Technology), P.E. 

(Massachusetts) , Prof., in charge of Department of Civil Engineering 
Edward S. Gilfillan, Jr., A.B. (Kalamazoo College), A.M., Ph.D. (Harvard Uni- 
versity) , Prof., Mechanical and Textile Engineering 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof., Textile Tech- 
nology 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prof., Textile 
Technology 

George R. Grjffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 
(Massachusetts Institute of Technology), Prof., Chairman of Division of 

Chemistry and Applied Chemistry, and in charge of Department of Chem- 
istry 

T/Sgt. Daniel P. Groblewski, USAF, Instr., Aerospace Studies 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Asst. Prof., 
Mathematics 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Univer- 
sity) , Assoc. Prof., Mechanical and Textile Engineering 

F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Physics 


Padmanabh Harihar, B.S. (R. Ruia College, India), M.S. (Wilson College, 
India) Ph.D. (Columbia University), Instr., Nuclear Science and Engineer- 
ing 

Erwin D. Harris, B.S. (Massachusetts Institute of Technology), M.S., Ph.D. 

(Carnegie Institute of Technology) , Instr., Physics 
William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 
Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. 

(University of Massachusetts), Asst. Prof., Economics and Management 
Lance Heiko, B.S. (Queens College) , M.S. (Brandeis University), Instr., Physics 
H. George Henry, B.A. (London University), M.A., Ph.D. (Cornell University), 
Assoc. Prof., Economics and Management 
Charles J. Higgins, B.S. (Lowell Technological Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

S. Brackston Hinchey, A.B., M.A. (University of Missouri), Asst. Prof., Eco- 
nomics and Management 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Assoc. Prof., in charge of Department of Me- 
chanical and Textile Engineering 

James S. Holland, B.S. (State College at Fitchburg) , Asst. Prof., Mechanical and 
Textile Engineering 

Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology) M.S. 
Rensselaer Polytechnic Institute) , Prof., Mechancial and Textile Engi- 
neering 

Elwyn T. Hook, B.S. (Tufts University) , Assoc. Prof., Physics 
Judith A. Horine, B.A. (Rivier College), Instr., Chemistry 

Lester B. Hudson, A.B., M.A. (Boston University), Instr., Languages and Liter- 
ature 

Elliot F. Humiston, Jr., S.B. (Massachusetts Institute of Technology), Asst. 

Prof., Mechanical and Textile Engineering 
Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph.D. 

(University of Cincinnati), Asst. Prof., Chemistry 
Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemis- 
try, and Director of Summer School 
Robert H. James, B.S., M.S. (University of Maine), Instr., Physics 
Charles E. Jarvis, B.S., M.A. (Boston University), Assoc. Prof., Languages and 
Literature 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Assoc. Prof., Me- 
chanical and Textile Engineering 

Thomas F. Kane, B.S. (Lowell Technological Institute), M.S. (Cornell Univer- 
sity) , Asst. Prof., Physics (on leave of absence) 

Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology) , M.S. (Uni- 
versity of Florida), Instr., Physics 

Joseph Kau, A.B. (University of Hawaii), A.M. (Harvard University), Asst. 

Prof., Languages and Literature (on leave of absence) 

Charles D. Kavaloski, B.S., M.S., Ph.D. (University of Minnesota), Assoc. Prof., 
Physics 


12 


Norwood H. Keeney, Jr., B.S. (Trinity College-Hartford) , M.S. (University of 
Maine), Ph.D. (University of Manchester, England), Prof., Chemical En- 
gineering and Paper Engineering 

Gunter H. R. Kegel, B.S. (F. N. Fi., Universidade do Brasil), Ph.D. (Massa- 
chusetts Institute of Technology) , Prof., Nuclear Science and Engineering 

Judith A. Kelley, B.A. (Emmanuel College), Instr., Chemistry 

Joseph R. Killelea, B.S. (Manhattan College), Ph.D. (New York University). 
Director of the Nuclear Center 

Linda H. Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Asst Prof., Economics and Management 

Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Instr., 
Languages and Literature 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Technology 

David Korff, B.A. (Harvard University), Ph.D. (Brandeis University) Prof. 
Physics 

Thomas C. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University) , Asst. Prof., Mathematics 

Roy J. Kuffner, B.S. (Ozarks College), Ph.D. (Vanderbilt University), Prof 
Chemistry 

James F. Lambert, B. S. (Lowell State College), Ed.M. (Boston Universityl 
Instr. Physical Education 

Philips. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Assoc. Prof., Chemistry 

Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), 
Prof., Chemistry 

J. Robert A. Lemieux, B.S. (Lowell Technological Institute), Asst. Prof., Elec- 
trical Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), Instr., Electrical Engi- 
neering 

Wei K. Liang, B.A. (National Peking University, China), M.B.A., Ph.D. (Uni- 
versity of Pennsylvania), Professor, Economics and Management 

James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. 
(Massachusetts), Assoc. Prof., Economics and Management 

Walter J. Lisien, B.T.C. (Lowell Technological Institute), Asst. Prof., Chemistry 

George E. Lockyer, B.S. (University of Denver), Instr., Mechancial and Textile 
Engineering 

Wayne A. Lbsano, A.B., A.M. (Boston College) , Instr., Languages and Literature 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of 
Southern California), Assoc. Prof., Economics and Management 

John J. MacLaughlan, Ph.B. (College of the Holy Cross), A.M. (Boston Uni- 
versity), Prof., Social Sciences, and Director of Guidance 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), 
Prof., in charge of Department of Economics and Management 

Thomas V. Marcella, B.S. (Lowell Technological Institute), Asst. Prof., Nuclear 
Science and Engineering 

Edward L. McCaffery, B.S. (St. John’s University), M.S., Ph.D. (University of 
Maryland) , Prof., Chemistry 
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John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Instr., 
Languages and Literature 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Prof., in 
charge of Department of Textile Technology 
Thomas F. McElligott, A.B. (Mt. St. Mary’s College), Ed.M. (Boston Univer- 
sity) , Prof., Mathematics 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Physics 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U. S. Naval 
Postgraduate School) , M.S. (Carnegie Institute of Technology) , Asst. Prof., 
Mechanical and Textile Engineering 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Assoc. Prof., Physics 
Addison H. Merrick, A.B. (Middlebury College) , M.A. (University of Vermont) , 
Asst. Prof., Languages and Literature 

Gilbert R. Merrill, B.T.E. (Lowell Technological Institute), Professor Emeritus 
and Visiting Professor, Textile Technology 
Barbara Miliaras, A.B. (Boston University), Instr., Languages and Literature 
Arthur I. Miller, B.S. (The City College of New York), Ph.D. (Massachusetts 
Institute of Technology) , Instr., Physics 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. 
(University of Illinois), Assoc. Prof., Mechanical and Textile Engineering 

Charles R. Mingins, A.B. (Wesleyan University), Ph.D. (Cornell University), 
Prof., Chairman of Division of Physics and Engineering Science, and in 
charge of Departments of Nuclear Science and Engineering, and Physics 
C. Robert Montgomery, B.A. (Boston University), P.E. (Massachusetts), Asst. 
Prof., Mathematics 

Howard K. Moore, A.B., A.M., Ph.D. (Boston University), Prof., in charge of 
Department of Languages and Literature, and Director of Libraries 

S/Sgt. Anthony E. Moosey, USAF, Instr., Aerospace Studies 

Richard B. Morrison, A.B. (Colby College) , Ed.M. (University of Maine), Instr., 
Physical Education 

S/Sgt. John B. Mullin, USAF, Instr., Aerospace Studies 

Paul J. Murphy, B.S.E.E., M.S.E.E. (Massachusetts Institute of Technology), 
P.E. (Massachusetts), Asst Prof., Electrical Engineering 
Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
Prof., Economics and Management 

Henry A. Myers, B.A. (Swarthmore College), M.A. (Boston University), Ph.D. 
(Brandeis University), Asst. Prof., Languages and Literature (on sabbati- 
cal leave of absence) 

Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic 
Institute), Instr., Mechanical and Textile Engineering 
Paul R. Niemi, B.S. (Atlantic Union College), Instr., Physics 
George M. Nonnemaker, A.B. (Bowling Green State University), A.M., Ph.D. 
(Harvard University), Assoc. Prof., Electrical Engineering 

Raymond O. Normandin, A.B. (St. Anselm’s College), M.S. (Boston College), 
Assoc. Prof., Plastics Technology 
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Gerard W. 0 Connor, A B, (Harvard University), A.M. (Boston University), 
Asst. Prof., Languages and Literature 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Physical Education 

M. Ali Omar, B.S. (Colorado School of Mines), M.S., Ph.D. (University of Colo- 
rado), Asst. Prof., Physics 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

Andrew A. Ouellette, B.S. (Brown University), Prof., Mathematics 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Prof., Mathematics 

Martin A. Patt, B.S. (Northeastern University), S.M. (Massachusetts Institute 
of Technology ) , Instr., Electrical Engineering 

Cail F. Patterson, A.B. (Emmanuel College), Instr., Chemistry 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Textile Chemistry 

Robert W. Perry, B.S. (Worcester Polytechnic Institute), M.A. (Columbia Uni- 
versity), Lect., Physics 

Arthur Petrou, B.S. ( University of New Hampshire), M.S. (Northeastern Uni- 
versity) , Asst. Prof., Mechanical and Textile Engineering 

David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Prof., Textile Technology 

James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technol- 
ogy), Prof., Chemistry 

Clarence J. Pope, B.S. (Clemson College), M.S. (Lowell Technological Insti- 
tute), Prof., Textile Technology 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering 

Miriam D. Price, A.B. (Smith College), Instr., Social Sciences 

Santo J. Pullara, B.S., LL.B., M.B.A., Ph.D. (Syracuse University), Assoc. Prof., 
Economics and Management 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Prof., in charge of Department of 
Chemical Engineering and Paper Engineering 

John A. Riley, B.S. (Fordham College), M.A. (Boston College), M.A., Ph.D. 
(Brandeis University), Assoc. Prof., in charge of Department of Mathe- 
matics < 

John J. Riley, A.B., M.A. (Boston University), Asst. Prof., Languages and 
Literature 

John R. Robertson, A.B. (Bowdoin College), A.M. (Harvard University), Prof., 
Chairman of Division of General Studies, and in charge of Department of 
Social Sciences 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof., 
Mechanical and Textile Engineering 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological In- 
stitute), Assoc. Prof., Electrical Engineering (on sabbatical leave of 
absence) 
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Vittoria Rosatto, B.S. (Massachusetts School of Art) , Prof) , Prof., Textile Tech- 
nology 

Lt. Col. John A. Rub i no, Jr., USAF, B.S. (St. Louis University), Asst. Prof., 
Aeropsace Studies 

Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Asst. 
Prof., Chemistry 

Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (George- 
town University) , Asst. Prof., Economics and Management 
Alexander Sachs, B.S. (Northwestern University), Instr., Physics 
James W. Savage, III, A.B. (Boston College), M.Ed. (Suffolk University), 
Instr., Languages and Literature 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Prof., Chemistry 

Bernard Selikson, B.S., M.S., Ph.D., (New York University), Prof., Nuclear Sci- 
ence and Engineering 

Steven Scrabian, B.S. ( Rensselaer Polytechnic Institute), M.S. (Union College), 
Asst. Prof., Mechanical and Textile Engineering 
James C. Sethares, B.S.E.E. (University of Massachusetts), S.M.E.E. (Massa- 
chusetts Institute of Technology), Lect., Electrical Engineering 
Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts In- 
stitute of Technology), Asst. Prof., Mathematics 
G. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. Massachusetts Institute 
of Technology) , Prof., Mechanical and Textile Engineering 
Capt. George W. Simpson, USAF, B.S. (Pennsylvania State University), Asst. 
Prof., Aerospace Studies 

John H. Skinkle, S.B. (Massachusetts Institute of Technology), M.S. (Lowell 
Technological Institute), Prof., in charge of Department of Textile Chem- 
istry 

Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), 
Assoc. Prof., Physics 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Elec- 
trical Engineering 

Paul E. Snoonian, B.S., M.B.A. (Northeastern University), Asst. Prof., Econom- 
ics and Management 

Richard M. Stanton, M.E. (Stevens Institute of Technology), Sc.M. (Boston 
College), Reactor Supervisor, and Lect., Nuclear Science and Engineering 
Karl Stetson, B.S. (Lowell Technological Institute), M.S.E. (University of Mich- 
igan), Lect., Electrical Engineering 

Carl A. Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), 
Ph.D. (Boston University), P.E. (Massachusetts), Prof., in charge of De- 
partment of Electrical Engineering 

Albert Stone, Jr., B.A., LL.B. (University of Texas), M.A. (University of 
Houston), Ph.D. (Harvard University), Assoc. Prof., Languages and 
Literature 

James E. Stone, B.S. (Springfield College), Instr., Physical Education 
Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Mis- 
souri), Asst. Prof., Mathematics 

Virginia'S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Uni- 
versity), Asst. Prof., Mathematics 
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Major Nicholas Theochares, USAF, B.S. (Springfield College) , Asst. Prof., Aero- 
space Studies 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachu- 
chusetts), Prof., Plastics Technology 

Marco Tomaselli, Ph.D. (Torino University, Italy), Instr., Physics 

George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A. Assoc 
Prof., Economics and Management 


COL L ^ VaCanti ’ USAF ’ B S ' (Universit y of Nebraska), M.A. (University 

o ew Mexico), Prof., in charge of Department of Aerospace Studies 

avid P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University) , Asst. Prof., Electrical Engineering 

BA " ^ Un,Versity) ’ lnstr - Languages and 

Francis R. Walsh, B.S., M.A. (Boston University), Asst. Prof., Social Sciences 

Tso-Chou Wang Dip. in Eng., D. Eng. (Technische Hochschule, Germany), 
ssoc Prof., Mechanical and Textile Engineering 

Joseph W. Waterman, B.S (University of Vermont), M.B.A. (Boston Univer- 
s, ty) * Asst. Prof., Social Sciences 

Arthur C. Watterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), 
Asst. Prof., Chemistry r 

Louis I. Weiner, B.S. (Temple University), M.S. (Lowell Technological Insti- 
tute), Visiting Professor, Textile Technology 

Robert J Whelan, B.S. (Boston College), M.A. (Catholic University of Amer- 
ica), Asst. Prof., Languages and Literature 


Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois) PhD 
(Columbia University), Assoc. Prof., Languages and Literature 
Martin WHner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University) 
h.D. (Massachusetts Institute of Technology), Asst. Prof., Physics 
Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Assoc. Prof., Textile Technology (on sabbatical leave of absence) 

^ WO :: el1 ' B S ' (Universit V of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Prof., Physics 

Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 


Professors Emeriti 

Hermann H. Bachmann 
Horton Brown, B.S. 

William C. Chace, Ph.B., M.S. 
Harold C. Chapin, A.B., A.M., Ph.D. 
Lester H. Cushing, A.B., Ed.M. 
James G. Dow, A.B. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 

Nathaniel E. Jones 

James H. Kennedy, Jr., B.T.E. , M.S. 

Gilbert R. Merrill, B.T.E. 

John L. Merrill, B.T.E. 

A. Edwin Wells, B.T.E., M.Ed., P.E. 
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ADMINISTRATIVE ASSIGNMENTS 


Admissions Office 

Maurice W. Harrison, B.T.E., Director of Admissions 
Mary E. Perkins, Secretary 

Assistant to the President’s Office 

Kleonike J. Bentas, Secretary 

Buildings and Power 

George F. Abodeely, LL.B., Administrator 

Ralph E. Frost, Chief Engineer 

Joseph A. Nerney, Maintenance Foreman 


Bursar’s Office 

Richard F. Connolly, Business Office Manager 
Wilfrid J. Brodeur, Bursar 
Irene D. Burns, Clerk 

Gerald F. Cronin, Administrative Assistant 

Diane M. Faulkner, Clerk 

Patricia J. Gallagher, Bookkeeper 

Charles F. Johnson, Property Officer 

John L. Sayer, Bookkeeper 

Mary C. Sullivan, Clerk 

Helen Shanahan, Clerk 

Data Processing 

William J. Keenan, Director 

Dean of Faculty’s Office 

Theresa D. Leblanc, Secreatry 

Dean of Students’ Office 

Barbara Jean Maccaron, Secretary 

Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 

Mona M. Davis, Secretary 

Frank B. Ridge, Chemical Storekeeper 

Division of Evening Studies 

Caroline C. Dimitriou, Secretary 
Ann V. Lenihan, Clerk 

Aristomenes G. Panos, B.S. in B.A., Recorder 
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Division of General Studies 

Joanne M. Poitras, Secretary 

Division of Physics and Engineering Science 

Joan Cinq-Mars, B.S., Secretary 
Eleanor M. McKenna, Secretary 
Leo F. Patenaude, Electronics Equipment Supervisor 

Financial Aid 

Walter A. Costello, B.S., Officer 

Graduate School Office 

Anita B. Lacie, Secretary 

Guidance 

John J. MacLaughlan, Ph.B., A.M., Director 

Health Services 

Arlene p. Cordon, R.N., In charge 
Janet E. Connors, R.N. 

In-Service Training Program 

John J. Delmore, Administrative Assistant 


Libraries 

Howard K. Moore, A.B., A.M., Ph.D., Director 

Joseph V. Kopycinski, B.S., M.S., M.S. in Library Science, Librarian 

Charles F. Donaldson, Library Assistant 

Ruth B. Fitzgerald, Senior Library Assistant 

Mary P. Frascarelli, Library Assistant 

Eleanor T. Lessard, Library Assistant 

Vera Boyd Meehan, B.S., Senior Library Assistant 

Madeline Owens, Library Assistant 

Ann V. Pendergast, Library Assistant 

June E. Traverse, Library Assistant 

Placement Office 

James A. Brennan, Director 

President’s Office 

Elizabeth P. Kennedy, C.P.S., Secretary 
Mary E. Perkins, Secretary 


Receptionist 

Lorraine I. LeDoux 
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Registrar’s Office 

Frank J. Duggan, Jr., A.B , Registrar 
Mary P. Kloppenburg, Clerk 
Nora M. MacBrayne, Secretary 
Mabel M. Murphy, Clerk 
Catherine P. Ouellette, Clerk 


Special Services 

Anita B. Lacie, Secretary 


Summer School 

Ernest P. James, B.T.C., M.S., Director 
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GENERAL INFORMATION 

History 

Lowell Technological Institute was incorporated in 1895 
and formally opened for the teaching of textile technology sub- 
jects on January 30, 1897. It was then known as the Lowell 
lextile School and awarded only certificates and diplomas. 
Growth of the school in size, prestige, and scope of curriculum 
was rapid, and in 1913 it was granted the right to confer four- 
year degrees in textile engineering and textile chemistry. 

In 1928 the name was changed to the Lowell Textile In- 
stitute to indicate more fully the collegiate status of the institu- 
tion. Its continued growth resulted in further diversification of 
its areas ol ^specialization, and since 1949 degree programs have 
been added in the fields of paper engineering, electrical engi- 
neering plastics technology, mechanical engineering, chemistry 
chemical engineering, physics, mathematics, nuclear science’ 
nuclear engineering, industrial management, business adminis- 
tration and meteorology. 

In view of the present greatly expanded scope of the en- 
gineering program, the name of the college was once more 
changed, in 1953, to the Lowell Technological Institute. The 
Institute grants Bachelor of Business Administration, Bachelor of 
Science, Master of Science, and Doctor of Philosophy degrees. 

Since 1918, when the property of the school was trans- 
erred to the Commonwealth of Massachusetts, it has been under 
the control and management of a Board of Trustees appointed 
by the Governor of the Commonwealth. 

Accreditation 

The Institute is a member of the Senior College Division of 
the New England Association of Colleges and Secondary Schools. 

e United States Department of Education and the Armed 
Forces consider such membership equivalent to regional accredi- 
tat.om It also ho ds membership in the American Council on 
Education and in the College Entrance Examination Board The 
Engineers Council for Professional Development extends ac- 
creditation to the curricula in electrical, mechanical, and textile 
ngineering and the chemistry program is approved by the 
American Chemical Society. y 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute’s prestige 
attracts students annually from many foreign countries. All races 
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and religions are represented in the enrollment. Although the 
majority of its students are men, the Institute is co-educational. 


Campus 

The Institute is located 25 miles north of Boston in Lowell, 
Massachusetts, a city of nearly 100,000, long famous as a textile 
center and more recently noted for its increasingly diversified in- 
dustries. The 25-acre campus, situated on the Merrimack River, 
includes eleven main buildings, among them the library, an 

auditorium-administration building, six 

buildings, two residence halls, and a power plant. A $4, 500,000 
nuclear center and a $2,120,000 physical education building are 

under way. 


Alumni Memorial Library 

The library, dedicated to alumni of the Institute who served 
in World Wars I and 1 1 and the Korean conflict, was erected in 
1951 by the Alumni Association through contributions from 
alumni and friends. Besides a book stack capacity of 80,000 
volumes, it contains student activity offices and alumni head- 
quarters and houses one of the world’s most complete collec- 
tions of textile books as well as numerous special collections in 
the fields of paper, leather, and plastics. It also serves as a de- 
pository for U. S. government publications and is available to 
industrial concerns through its Industrial Corporate Membership 
program. 


Equipment 

Laboratory equipment used in the instructional and re- 
search programs of the Institute is valued at more than $1 0,000,- 
000. It includes such varied apparatus as an electron micro- 
scope, analog and digital computers, and full-sized industrial 
machines as well as complete pilot-plant facilities in all tech- 
nological areas, paper, plastics, leather, and textiles. 
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ADMISSION OF UNDERGRADUATES 


New students are selected from those applicants who dur- 
ing their preparatory education have shown academic promise 
and strength of character. Besides scholastic rating and test 
results, high value is placed upon their evidence of leadership 
and contribution to school and community life. 

Application for admission should be made as soon as possi- 
ble after the first marking period in the candidate’s senior year 
of secondary school. Applicants who apply before the first mark- 
ing period will not be considered until the Admissions Office has 
received senior grades for this period. The responsibility of hav- 
ing these marks forwarded to Lowell Technological Institute 
rests with the applicant. Students from other countries are ad- 
vised to start the application procedure not less than 12 months 
in advance of the expected date of enrollment. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman year 
at the Institute. Requests for application blanks and all cor- 
respondence relating to matriculation should be addressed to the 
Director of Admissions, Lowell Technological Institute Lowell 
Mass. 01854. 

Applications for admission must be received by the In- 
stitute on or before June 1 , prior to the September in which the 
applicant wishes to matriculate. 

All admission records, once submitted, become the prop- 
erty of the Institute and cannot be returned. 

An applicant who is in need of financial assistance may re- 
quest an application for a loan under the National Education De- 
fense Act or an application for scholarship aid AFTER he has 
been accepted for admission to Lowell Technological Institute. 

/ 

Application Procedure 

A candidate for admission should: 

1. Complete the first two pages of the admission applica- 
tion form. 

2. Attach a certified check or money order in payment of 
the application fee of $10 and is not refundable. 

3. Submit the entire application form to the office of his 
secondary-school principal, with a request that the office fill out 
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pages 3 and 4 and mail the completed application directly to 
the Director of Admissions. 

4. Request transcripts be sent to Lowell Technological In- 
stitute from any college, preparatory school, or institution of 
learning beyond secondary school that he has attended. 

5 Make direct application to the College Entrance Ex- 
amination Board, P. 0. Box 592, Princeton, N.J., with a request 
to take the Scholastic Aptitude Test which is required of ALL 
applicants for admission to the freshman class at the Institute. 
The applicant must take the Scholastic Aptitude Test during his 
senior year in secondary school or thereafter. Letters, telephone 
calls, etc., will not be accepted in place of the official score card. 

Applicants for admission who are in the upper 20% of 
their high-school class scholastically may be admitted by the 
Director of Admissions prior to their completion of the CEEB 
examinations. This examination, however, must be completed 
during the senior year and the results forwarded to Lowell Tech- 
nological Institute before final acceptance is granted. 

6. Undergo a complete health examination by his family 
physician. The physician must return to the Student Health Ser- 
vices on a form provided by the Institute, a certificate of good 
health, indicating the date of the examination. Health certifi- 
cates are not sent to the applicant until he has been finally ac- 
cepted by the Institute. 

7. File a certificate of residence, filled in both by the can- 
didate for admission and the city or town clerk of his place of 
residence. This certificate of residence is not sent to the appli- 
cant until he has been finally accepted by the Institute or ac- 
cepted in the summer precollege program. 

8. Upon receipt of his letter of admission, submit a pre- 
payment of tuition (one-half of the first semester’s tuition) 
within 30 days. This fee is nonrefundable if the applicant does 
not enroll. 

Students in the Precollege Refresher Program of the LTI 
Summer Session are not required to make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving his 
final acceptance letter he should instruct his secondary school 
to send a transcript of his final grades to the Admissions Office 
after his graduation. 

Individual interviews are not required. However, applicants 
(and parents, when possible) may visit LTI on one of the regu- 
larly scheduled High-School-on-Campus days. Personnel from 
the Admissions Office will be available to answer questions, and 
guided tours of the campus will be conducted on these days. 
This year they will be held on October 21, 1966, and on Feb- 
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ruary 24, 1967 and April 21, 1967, commencing at 10:30 a m 
in Cumnock Hall. No appointment is necessary. 


Requirements for Admission 


All applications are reviewed by the Committee on Admis- 
sions in order to determine the eligibility of each candidate, and 
the final decision as to eligibility is made by that Committee 
Conditions for acceptance follow: 

1 . A candidate for admission must be a graduate of a sec- 
ondary school approved by the New England Entrance Certificate 

Board, the Regents of the State of New York, or a board of equal 
standing. ^ 

2. For all courses except Business Administration a candi- 

date must have completed the following units of secondary- 
school study: 3 * * * 7 


algebra (quadratics and beyond) 2 units 

plane geometry , “"it 

trigonometry i/ 2 unit 

i ngllsh 4 units 

American history 1 umt 

chemistry (including laboratory) 1 un jt 

or 

physics (including laboratory) 1 unit 


Preference is given to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiency in the Summer Session Precollege Refresher Pro- 
gram Besides the listed prerequisites, applicants may offer 
credit in such elective subjects as languages, history, mechanical 
drawing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 
16 units. Each of these units is equal to one secondary-school 
subject satisfactorily completed during one academic year of at 

least 36 weeks of four 40-minute meetings each week, or the 
equivalent. 


3. For admission to the course in Business Administration 
a candidate must have completed 16 units of approved high- 
school work: 


English 4 unifs 

mathematics 2 units 

American history and 

social studies 2 units 

laboratory science 1 unit 

foreign language 2 units 

electlves 5 units 


as well as the Scholastic Aptitude Test. He should also indicate 
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his choice of this program on the top right-hand corner of the 
formal application form. 

Admission with Advanced Standing 

Transfer students must file a formal application for admis- 
sion to the Institute and must answer “yes” to question 6(b) on 
page 1 of the application. This must be received prior to April I 
of the year in which the student wishes to matriculate. 

Transfer credit is given for courses satisfactorily com- 
pleted with a grade of C or better which are the equivalent in 
quality and scope of those given at the Institute. Final decision 
on transfer credit rests with the appropriate division chairman 

and the Director of Admissions. . 

Transfer students who have not taken the Scholastic Apti- 
tude Test of the College Entrance Examination Board for matric- 
ulation at their previous college may be required to do so. It is 
the responsibility of the transfer student to ascertain from the 
Admissions Office the procedure to be followed prior to his ac- 
ceptance. ...... 

Transfer credit for subjects taken prior to admission to the 

Institute will not be given any student after his matriculation. 

Advanced Placement 

Lowell Technological Institute subscribes to the program 
of the College Entrance Examination Board providing academic 
credit for students qualied for advanced standing. Those inter- 
ested must take CEEB Advanced Placement Tests and have them 
submitted to Lowell Technological Institute for evaluation. 

Students from Other Countries 

All foreign applicants for whom English is a second lan- 
guage and who have been in the United States for less than two 
years must take an English proficiency test and have the results 
sent to the Director of Admissions prior to filing a formal appli- 
cation with the Institute. The test used by the Institute to de- 
termine English proficiency is TOEFL (Test of English as a For- 
eign Language) . Students should arrange to take this examina- 
tion by writing to the Educational Testing Service in Princeton, 
New Jersey, 08540, U. S. A. and, as stated above, request the 
results be sent to Lowell Technological Institute. 

The Institute accepts every year foreign applicants in num- 
bers up to 5% of each entering class. In all other respects, the 
admission procedure for foreign students is the same as that re- 
quired of U. S. citizens. They are urged, however, to have the 
transcript of their secondary-school and/or college records as 
well as all other application materials, submitted, in ENULIbn, 
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and not less than twelve months in advance of the expected date 
of enrollment. All applicants should have considerable facility 
in speaking and writing English and should have financial re- 
sources sufficient for at least their first year of study. They are 
expected to complete the same schedule of courses assigned to 
U. S. students. 

To facilitate their adjustment to campus life, all freshman 
male students from other countries are required to live in the 
Institutes residence halls and are assigned to rooms shared by 
U. S. students. Students must supply their own towels, sheets, 
pillows and pillowcases, and blankets or may subscribe to a 
laundry service. Bedding, as well as clothing, should be suitable 
for a climate in which temperatures normally fall well below the 
freezing point during the winter months. 
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STUDENT HOUSING AND SERVICES 


Residence Halls 

All male freshmen not living at home are required to live 
in the residence halls on campus unless they are excused in writ- 
ing by the Dean of Students. Excuses are reviewed at the be- 
ginning of each semester and may be cancelled, should condi- 
tions warrant. 

Application for permission to occupy other living quarters 
must be made by letter to the Office of the Dean of Students. 

Permission is accorded in cases where the student lives a 
reasonable distance from the Institute, where financial hardship 
would be involved through living in a residence hall. 

Although rooms are furnished by the Institute, students 
must take care of them. Each student must supply his own 
sheets, pillow and pillowcases, blankets, towels, and personal 
linens or may subscribe to the laundry service provided to all 
resident students at cost. Each occupant of a room is responsible 
for damage which may result to furniture or equipment. 

Room assignments in residence halls are made for the full 
academic year. A change of room is not permitted except in 
rare instances and may be accomplished only after formal appli- 
cation for the change is approved by the Dean of Students. 

Rental charge for each residence room is made for the 
academic year. While the charge covers occupancy only during 
periods when the Institute is in regular session, it may, at the 
discretion of the Institute, be extended to include vacation pe- 
riods. 

Room assignments are made as equitably as possible and in 
the order that applications are received. The Dean of Students 
Office supplies a list of rooming houses where students may re- 
side who are unable to be placed in residence halls. 

Students are cautioned to make no legal agreements nor 
sign residence leases with persons outside the Institute. 

Dining Hall 

A cafeteria and a snack bar are available in the residence 
halls, but use of campus dining facilities is not compulsory. 

Health Service 

The dispensary is in the charge of two registered nurses for 
eight hours each school day. Students receive first-aid treatment 
at the dispensary and are advised as to the best procedure to 
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take in case of illness. Medical services are available to students 
24 hours daily. There are three excellent modern hospitals in 
the immediate vicinity of the Institute. Students must bear their 
own medical fees and hospital charges. 

If a student requires emergency surgical treatment, every 
effort is made to communicate with his parent or guardian. Fail- 
ing this, such action is taken as appears to be necessary in the 
interest of the student. 

Accident insurance during the academic year is compulsory 
and is included in the activity and insurance fund. Health insur- 
ance also is available, on a voluntary basis, through the Office of 
the Dean of Students. 

Guidance 

The guidance program, under the supervision of the Dean 
of Students Office, starts with the admissions procedure and 
continues throughout the freshman year. During Orientation 
Week, the freshman attends a series of lectures whose purpose 
is to help him in his adjustment to college requirements. 

Freshmen should contact their instructors for academic 
problems and, if necessary, a referral may be made to the Direc- 
tor of Guidance for further assistance. Personal difficulties such 
as financial or similar problems should be brought directly to 
the Guidance Office. Due to the large numbers of students each 
year, it is impossible to call in all students. Responsibility for 
interviews must rest with the student when he feels that he 
needs advice or clarification. 

Other phases of the guidance program include lectures on 
effective study and tutoring programs under the sponsorship 
of Circle K, as well as faculty tutorial sessions. In the second 
semester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 
and determine what course he should elect for the next three 
years. 

Guidance in the upper classes is generally conducted in 
scholastic matters by the Head of the department concerned 
and in personal problems by the Director of Guidance. 
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STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed 
not to restrict the conduct of individuals or groups but to pro- 
vide a pattern so that a large body of students may live and work 

in harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS 
WHENEVER IT IS CONSIDERED IN THE BEST INTERESTS 
OF THE INSTITUTE. 

In some laboratories students are required by state law to 
wear safety eyeglasses, which may be purchased at the LTI 
Bookstore The instructor in each class requiring the use of such 
eyeglasses will inform the students of the necessity of using 

them. 

Disciplinary Action 

Disciplinary action may be in the form of censure, restric- 
tion, suspension, or dismissal, according to the measure of an 
offense. Whenever such action is taken, notation of the penalty 
is made a part of the permanent record of the student. 


Attendance 

All students must attend all classes, although a limited 
number of absences is permitted. Attendance is taken at a 
classes. Students charged with unexcused absences, particularly 
immediately before and after holiday and vacation periods, are 
subject to disciplinary action. 


Academic Grades 

The student’s semester rating is a weighted value used to 
denote his relative standing. The values assigned are as follows: 


A-L 4.30 (97-100) 
A 4.00 (93-96) 
A— 3.70 (90-92) 
B+ 3.30 (87-89) 

B 3.00 (83-86) 

B — 2.70 (80-82) 

F 0 


C+ 2.30 (77-79) 
C 2.00 (73-76) 
C — 1.70 (70-72) 
D-f 1.30 (67-69) 
D 1.00 (63-66) 
D— 0.70 (60-62) 

(below 60) 


These point values, when multiplied by the credit hours 
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assigned to the subject and added together, are divided by the 
sum of the credit hours to give the student’s semester rating. 
The cumulative rating for more than one semester is obtained 
in the same manner as the computation for the rating of a single 
semester. 

The Dean’s List is composed of students who have a semes- 
ter rating of 3.00 or higher, with no current failures. 

In order that a student be classified “clear”, he must 
achieve the following minimum semester ratings: 

first-semester sophomore 1.45 first-semester junior 1.55 
second-semester sophomore 1.50 second-semester junior 1.60 

first-semester senior 1 .65 

A student must achieve the following cumulative ratings: 
beginning of sophomore year 1 .40 

beginning of junior year 1 .50 

beginning of senior year 1 .60 

Probation and Dismissal 

A student is placed on probation when his semester rating 
is below 1 .35. A student who fails to achieve the required cumu- 
lative rating shall be placed on probation. The probationary pe- 
riod covers the entire semester following the issuance of the 

semester or cumulative rating which placed the student on pro- 
bation. 

A student on probation may not represent the Institute in 
any public function or any extracurricular activity and may not 
hold any class office or other office during his term of probation. 

If a student receives a semester rating below 0.70, he is auto- 
matically dropped from the Institute without benefit of a pro- 
bationary period. A student with a semester rating of less than 
1.35 for two consecutive semesters is dropped from the In- 
stitute for at least one semester. If a student is dropped for 
either of the last two reasons, he MUST take subjects at some 
other college to prove himself before applying for readmission 
to LI I. These subjects are non-transferable, but rather prove 
the student s capability academically. 

A student on academic probation will be dropped from the 
Institute for at least one semester if during his probationary 
semester he fails to achieve the required semester rating. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a stu- 
dent must: 

1. Complete successfully one of the prescribed curricula 


31 


with no substitutions for major subjects and no unre- 
moved failures in a major subject. 

2. Earn a cumulative rating of 1.70 or above for the en- 
tire period at the Institute. 

3. Fulfill the residence requirement of one academic year. 

Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
the baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
tion. Honors are awarded according to the following standards 
of achievement: 

With Honors — graduation with a rating of at least 3.00 but 
less than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or 
higher for the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking 
student in the class and with a rating of 3.70 or higher, con- 
tingent upon the completion of at least six semesters of work at 

the Institute. 
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STUDENT EXPENSES 


The various expenses described in this section apply only 
to students enrolled in the day program at the Institute. Fees 
and expenses of the Evening Division are listed in a separate 
bulletin. All fees are established by the Board of Trustees and 
are subject to change without notice. 

Payment of tuition and fees is an integral part of the regis- 
tration process which must be completed before a student may 
attend classes. In special cases a delay in payment may be 
authorized, but all fees must be paid no later than the close of 
the sixth week of classes of the semester concerned. Requests 
tor such a delay must be approved by the Dean of Students be- 
tore a student’s registration is complete. 

APPLICATION FEE $1Q 

1. The Institute requires the prepayment of 50% of the 
first semester’s tuition within 30 days of the date upon 
which the applicant is accepted for admission. For 
Massachusetts residents this amounts to $50. This pre- 
payment is forfeited if the student fails to register at 
the Institute. In rare instances, such as sickness which 
would prevent the applicant from enrolling, this rule 
may be waived by the Dean of Students. 
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TUITION (per year 

U S. citizens who are residents of Massachusetts .. $200 

Ail others $60 ° 

Special students carrying a total of 1 0 or more credit hours 

must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule. 

U S citizens who are residents of Mass. $1 0.00 per cr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a 
low tuition rate to students from the Commonwealth. Eligibility 
for the low tuition is determined under the following policies 
established by the Board of Trustees. 

1 Every student claiming residence in Massachusetts must 
file with the Dean of Students a certificate signed by 
either the town or city clerk of the community claimed 
as legal residence, stating that his parents or guardian 
is a legal resident of the Commonwealth of Massa- 
chusetts. 


2. The residence of a minor follows that of the parents, 
unless the minor has been emancipated. A minor stu- 
dent who has been emancipated must also present doc- 
umentary evidence of emancipation. 

3 A minor under guardianship must present documentary 
evidence of the appointment of a guardian in addition 
to the certificate of residence of a guardian. 

4. The residence shown on the application at the time of 
initial application for admission determines the appro- 
priate tuition charge to be made for the entire period or 
periods of the applicant’s enrollment. 

5 The residence of a wife follows that of the husband. 

6. Application for classification of residence must be made 
by the student on a prescribed form obtainable at the 
Institute. Misrepresentation of facts to evade payment 
of the proper rate of tuition constitutes sufficient cause 
for suspension or permanent separation from the In- 
stitute. 

7. Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester. 

8. The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 

Note: Wherever mentioned above, the word residence means legal 
domicile. 
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ROTC DEPOSIT $25 

This deposit covers loss of, or damage to, uniforms or 
equipment used for ROTC instruction and is required of all stu- 
dents enrolled in that program. The entire amount, minus 
charges, is refunded upon completion of ROTC requirements. If, 
at any time, the charges against a student exceed the amount on 

deposit, he must pay the charges and make an additional deposit 
of $25. 

ACTIVITY AND INSURANCE FUND $49 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year. 
Payment of this entitles the student to free admission to alj 
athletic events, a mailbox in the campus post office, subscription 
to the student newspaper, and a copy of the yearbook. A portion 
of the fund helps to support the general student activities under 
the jurisdiction of the Student Council and other general and 
special activities at the direction of and under the jurisdiction 
o the President. It pays for the compulsory accident insurance 
policy which covers each student during the academic year It is 
not refundable. 

RESIDENCE HALLS 

The residence hall charge is at the rate of $700 per room 
for the academic year, this sum to be divided equally among all 
occupants of the room (two to four students) . One-half of the 

charge is payable by each occupant at the beginning of each 
semester. 


LATE REGISTRATION FEE 


$5 


A student who does not complete his registration (includ- 
ing the payment of all fees) by the close of the registration pe- 
riod must pay this additional fee. 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester with- 
out charge, provided permission is obtained by special action 
through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tui- 
tion charge for the semester must pay $5 per credit hour to 

audit a course and must obtain permission from the Dean of 
Students. 

COMMENCEMENT FEE $15 

This fee applies to graduating students only and covers such 
Commencement expenses as degree form and case, rental of cap 
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and gown, invitations, printing, and any other expenses approved 
or directed by the President. 

OFFICIAL TRANSCRIPT FEE /copy 

Each student is allowed free of charge a total of three tran- 
scripts of his scholastic record. A charge of $1 per copy is made 
for each additional transcript. 

books and materials 

Students must provide their own books, stationery, drafting 
eauipment and the like and must pay for any breakage or dam- 
age they may cause to machines, laboratory equipment, or other 

DroDerty of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 

REFUND SCHEDULE 

Application for refunds must be filed with the Bursar upon 
the student’s withdrawal, and the refunds will be made as fol- 

' OWS ' No. of Weeks Refund 

At least But less than Rate 

0 2 80 % 

2 3 60 % 

3 4 40% 

4 5 20% 

5 and over None 

SUMMARY OF EXPENSES PER YEAR 

Tuition c*>nn 

U. S. citizens who are residents of Massachusetts $Z0U 

All others ?60 ° 

Residence halls •••■ „ $700 / V? tnT) 

divided equally among occupants 12 to 

Student activity and insurance fund 

ROTC deposit ^ ^ 

Books, supplies, and related miscellaneous 
expenses (approximate) 

There is no set boarding fee, but a cafeteria is available for 
meals on a cash basis. 
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FINANCIAL AID 


SCHOLARSHIPS 


Various trusts, organizations, civic bodies, and industrial 
firms have contributed funds for scholarships available to stu- 
dents and prospective students at the Institute. Many of the 
scholarships are renewable annually for the balance of the stu- 
dent s undergraduate program, provided a satisfactory scholastic 
average ,s maintained; others are for a specified period of time. 

At present, scholarships are available only to citizens of 
the United States. 


All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Director of 
Admissions before April I and should have completed the Scho- 
lastic Aptitude Test of the College Entrance Examination Board 
by that date. To arrange for the test, candidates must make 
direct application to the College Entrance Examination Board, 

c u I ° X * 3nnce, ' on ’ N. J., with a request to take the 

c elastic Aptitude Test. In addition, the applicant should re- 
quest and complete a scholarship and/or loan application. 

Unless otherwise specified, all scholarships are granted by 

r°! e ,°V he Scholarshl P and Awards Committee of the Institute. 

hi le honor grades are not required to maintain a scholarship 
the recipient ,s expected to remain in good standing in college 
and to progress normally from year to year. Grades which pre- 
vent normal progress or conduct which results in probation sus- 
pension, or dismissal terminates the scholarship. 


AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 

Albany FeltCompany Scholarship 

One annual grant of $500 to a freshman entering the In- 
stitute ,s made by the Albany Felt Company. Each recipient is 

given an opportunity for summer employment at the company 
while in college. y 

Alumni Association Scholarships 

The LTI Alumni Association makes available every year 
several scholarships covering tuition and miscellaneous fees 
They are renewable if satisfactory scholastic standing is main- 
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tained. Funds for these scholarships are derived from the follow- 
ing sources: 

Stephen E. Smith Scholastic Fund 
—James T. Smith Fund 

Arthur-A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter No- 

wicki 

New York Chapter, LTI Alumni Association 

Berkshire Hathaway, Inc. Scholarships 

A number of scholarships covering tuition and living ex- 
penses for four years are offered in Textile Engineering and Tex- 
tile Technology by Berkshire Hathaway, Inc., Providence, R. I. 
Male employees and sons of employees only are eligible. Stu- 
dents interested should contact Berkshire Hathaway, Inc., 7LH 
Hospital Trust Building, Providence, R. I. 

Russell L. Brown Scholarship, donated by 
Davis and Furber Machine Company 

This scholarship is open to a student who plans to major 
in Textile Engineering or Textile Technology. Preference is 
given to employees and sons or grandsons of employees of Davis 
and Furber Machine Company. Selection is based on general 
scholarship, initiative, and need. The stipened is $300. Appoint- 
ments are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male student pre- 
senting the best exhibit in Technorama, science fair for Merri- 
mack Valley high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships 
every two-year period through competitive examination to resi- 
dents of Lowell, Mass., who are enrolled in the entering fresh- 
man class at the Institute. The amount of each scholarship is 
$200, and each is renewable provided satisfactory scholastic 

grades are maintained. 

Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, Inc., 
one or two Creater-Lowell residents are eligible for full tuition 
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scholarships, renewable annually. Selection is based upon evi- 
dence of good moral character and high scholastic standing. 

Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are en- 
rolled in the freshman class at the Institute. Awards are made on 
the basis of competitive examination, and the scholarships are 

renewable on the condition that satisfactory grades are main- 
tained. 

Paper Engineering Department Scholarships 

Five scholarships, each amounting to $2000 over the four- 
year period, are available to incoming freshmen who plan to 
enroll in the Paper Engineering program. Scholarship holders 
receive annual stipends of $500 provided they maintain good 
academic standing. 

Present contributors to this scholarship program include 
the following: 

Bryon Weston — Crane and Company 
Carter, Rice, Storrs £r Bennett, Inc. 

Crocker, Burbank £r Co., Association 
Dennison Manufacturing Company 
Erving Paper Mills 
Fraser Paper Ltd. 

Hollingsworth Or Vose 
International Paper Company 
Ludlow Corporation 
Mohawk Paper Mills 
Nashua Corporation 
Oxford Paper Company 
Paper Management Association, 

, Connecticut Valley Division 
Riegel Paper Corporation 
Tileston Or Hollingsworth Company 
Triangle Foundation 
S.. D. Warren Company 

Sylvan I. Stroock Scholarship, donated by 
S. Stroock & Co., Inc. 

A $500 scholarship is awarded each year on the basis of 
sc olarship, financial need, leadership, and promise of success in 
textile fields from funds established by S. Stroock Or Co., Inc. 
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Science Count-Down Scholarship 

A one-year tuition scholarship is available annually to a stu- 
dent who has won first place in Science Count-down, the tele- 
vised science quiz for Massachusetts eighth-grade pupils, co- 
sponsored by the Institute and WBZ-TV, the Westinghouse 
Broadcasting Company television station in Boston. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United Elas- 
tic Corporation to students in textiles. Preference is given to 
employees or their families, or to residents of communities 
where plants are located. Especially preferred are native New 
Englanders. Recipients must agree to work summers in approved 
plants, and the Corporation furnishes suitable employment to 
scholarship recipients during summer vacations and following 
graduation, as far as possible. Awards are based upon good 
character and standing in the community and aptitude for tech- 
nical training. They are renewable annually under the usual con- 
ditions. Applications should be made through the plant nearest 
the residence of the applicant. Plants are located at Easthamp- 
ton, Lowell, and Littleton, Mass., West Haven, Conn.; and Stuart, 

Va. 

United States Rubber Company Foundation 

This Foundation has established scholarships for students 
who have succesfully completed at least two years of college in 
which they have demonstrated leadership, capacity for higher 
education, and a recognition of its cultural and economic value. 
Applicants must be in need of financial assistance, and recipients 
assume a moral obligation to repay over a reasonable period at 
least 25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is available to an under- 
graduate in an engineering program. Selection is based upon 
need and ability. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established by 
employees of the former Merrimack Manufacturing Company in 
memory of Jacob Ziskind. Qualifications include good character, 
scholastic record, initiative, and ability. 
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AVAILABLE TO UPPERCLASSMEN ONLY 

AFROTC Financial Assistance Program 

Scholarships are available to a limited number of selected 
cadets entering Aerospace Studies 300 in the Air Force ROTC 
four year program. This assistance covers full tuition costs, 
books laboratory expenses and incidental fees. Scholarship ca- 
dets also receive $50 per month subsistence allowance, as op- 
posed to the monthly $40 received by other cadets in the Pro- 
fessional Officer Course. 

Allied Chemical Foundation Scholarships 

Two grants of $750. given by the Allied Chemical Corpora- 
on, are awarded to worthy students majoring in Textile Chem- 
istry or Textile Engineering. 

A.S.T.M.E. Awards 

Merrimack Valley Chapter 113, American Society of Tool 

cUss m^k CtUnng E "S inee, ; s ' awar ds $100 annually to a junior- 
class member in good standing of the Student Chapter on the 

basis of leadership, scholarship, need, and contribution to the 

Arthur Ains 6 S , tudent Cha P ter presents the Prof. J. 

Arthur Ainsworth award of up to $100 annually to any chapter 

member m good standing on the same terms. P 

Boston Paper Trade Association Scholarships 

Three scholarships, each for $150, are open to sophomores 

dent 0 s r of a New en E 0 al TV in ,, Pa P er ^neenng who are resi- 
character N Eng and Awards are based scholarship and 


Chemstrand Corporation Scholarship 


A scholarship of $500 is available to a superior 

student enrolled in textiles. Donor is the Chemstrand 
tion. 


deserving 

Corpora- 


DeBell-Richardson Scholarship 

i u D k ® Be ' l ' Pi< ; ba 1 rdson ' lnc - the D - & R- Pilot Plants, Inc., and 
John M. DeBell have established a scholarship for a student 

maiormg in Plastics Technology. It is awarded on the basis of 
SC o astic success, extracurricular activities, and financial need. 


Dixie Cup Scholarship 

The Dixie Cup Division of American Can Company of 
aston Pa., has established a scholarship in the amount of $500 
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per year. Students majoring in Chemical Engineering, Electrical 
Engineering, Mechanical Engineering, Paper Engineering, or 
Plastics Technology are eligible to apply, and selection is based 
on scholastic achievement, financial need, and extracurricular 
participation. The Company provides summer employment for 
the student holding the scholarship. 

Foster Grant Scholarship 

The Foster Grant Company, Inc. of Leominster, Mass., 
makes available on a one-year basis a tuition scholarship to a 
deserving student in Plastics Technology who is a resident of 
Massachusetts. Preference is given to a sophomore living in the 
Leominster area; however, if there are no applicants from that 
area, another candidate may be chosen. Scholarship, personality, 
and over-all student contribution to extracurricular activities are 
the general criteria used in selecting the recipient. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renewable 
under the usual conditions, are made possible through the Geh- 
ring Memorial Foundation of New York, which may review the 
applications recommended by the Scholarship Committee. The 
scholarships are in memory of Henry G. Gehring and his son, 
Edward H. Gehring, both of whom were engaged in the lace in- 
dustry. 

New England Paper Merchants Association Scholarship 

A $100 scholarship is open to a sophomore, junior, or sen- 
ior in Paper Engineering who is a resident of New England. It is 
awarded on the basis of scholarship and character. 

NOPCO Chemical Company Scholarship 

The NOPCO Chemical Company of Newark, N. J., has es- 
tablished two $250 scholarships open to students majoring in 
Chemical Engineering, Chemistry, Paper Engineering, Plastics 
Technology, or Textile Chemistry who have proved themselves 
scholastically and who are active in extracurricular programs. 

Society of Plastics Engineers Scholarship 

A scholarship is granted annually by the Eastern New Eng- 
land Section of the Society of Plastics Engineers, Inc. to an 
upperclassman majoring in Plastics Technology. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob 
Ziskind Trust for Charitable Purposes, scholarships are awarded 
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annually and are renewable under the usual conditions. The 
scholarships cover tuition and books. Seniors, juniors, and soph- 
omores who have demonstrated high scholarship, financial need, 
and qualities of good character and leadership are eligible. Pref- 
erence is given to, but not restricted to, students who received 
grants as freshmen from the Jacob Ziskind Memorial Fund for 
Freshmen. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described 
in the Graduate School section of this catalogue. 


LOANS 

Student Loan Fund 

A loan fund is available to upperclassmen needing financial 
assistance to continue their education at the Institute. Students 
may apply for loans through the Faculty Treasurer of the Lowell 
Technological Associates, Inc. 

Repayments which are made while the student is still en- 
rolled at the Institute are interest-free. On loans repaid after 
the student leaves school interest is charged at the rate of 4% 
starting three months after the date on which the student offi- 
cially terminates enrollment. Repayments are not required until 
the student separates from the Institute, at which time repay- 
ments become due quarterly at the rate of $10 per quarter the 
first year and $20 per quarter each year thereafter until the loan 
is repaid. Additional payments may be made at any time to re- 
duce indebtedness at a more rapid rate. 

Geigy Loans 

Giegy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in 
Chemistry, Textile Chemistry or Paper Engineering. The fund 
operates under the same conditions as the Student Loan Fund. 

Application for Geigy loans may be made to the Dean of Stu- 
dents. 

Federal Financial Aid Programs 

Available to Undergraduate Cr Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy 
students. Repayment begins one year after graduation, unless 
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military service intervenes, whereupon repayment begins one 
year after leaving service. Interest is charged at the rate of 3%, 
beginning with the first payment. Repayments may be made 
over a 10-year period. A 50% forgiveness clause is included for 
students who enter the field of elementary- or secondary-school 
teaching for a period of five years. 

College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) 
and the Higher Education Act of 1965 (P.L. 89-329) Title I 
Part C established the College Work-Study Program to stimulate 
and promote the part time employment of students, particularly 
students from low income families who are in need of the earn- 
ings from such employment to pursue courses of study in in- 
stitutions of higher education. At LTI the program is avail- 
able to full time students in good standing at the undergraduate 
and graduate levels during the Fall and Spring semesters and 
during the Summer Session. 

AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS ONLY 
Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV, Part A (P.L. 
89-329) affirms the policy of the United States to strengthen 
the educational resources of our colleges and universities and to 
provide financial assistance for students in post-secondary and 
higher education. The Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
who for lack of financial means of their own, or of their families, 
would be unable to obtain such benefits without such aid. 

American Association of Textile Chemists and Colorists Book 
Prize. This is awarded to the outstanding graduating senior in 
the Textile Chemistry course and includes a junior membership 
for one year in the A.A.T.C.C. The recipient is recommended by 
the Division of Chemistry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile pro- 
gram who is rated highest in scholarship, technical ability, in- 
dustry, judgment, leadership, reliability, and ability to work with 
others. 
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ACS Student Affiliate Chapter Award. A plaque is presented an- 
nually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemical 
Engineering or Chemistry, based upon academic performance 
and demonstration of research capability. 

ASTME Award. The Merrimack Valley Chapter, American So- 
ciety of Tool and Manufacturing Engineers awards $100 to a 
member of the Student Chapter of the ASTME who is high in 
scholastic standing and in need of financial assistance. 

Chemistry Award. A book prize is awarded to the member of 
the freshman class who shows the greatest achievement in 
chemistry during the first semester. 

Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 

Dean’s Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks are 
presented annually by the Chemical Rubber Company to the out- 
standing freshman in the physics program and the outstanding 
freshman in the mathematics program. 

Ben Faneuil Award. An annual award of $100 is made by Mr. 
Ben Faneuil of The Chelsea Industries, Chelsea, Massachusetts, 
to the sophomore majoring in Plastics Technology with the high- 
est cumulative average. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob 
K. Frederick to a freshman, based on scholastic achievement and 
extracurricular participation. The award is applicable to the re- 
cipient’s tuition in the ensuing academic year. 

Barnett D. Cordon Award. An award of $250 is presented to 
the freshman matriculating at the Institute who achieved the 
highest score in the mathematics section of the Scholastic Apti- 
tude Test of the College Entrance Examination Board. It is given 
by Barnett D. Cordon, formerly of the Board of Trustees of the 
Institute. 

Samuel P. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking student 
in basic knitting. The fund was established by the New Eng- 


46 


land Knitted Outerwear Manufacturers’ Association in memory 
of Samuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by permanent 
inscription on a plaque the senior student in Paper Engineering 
selected by his classmates as having outstanding qualifications 
of merit. It is made by the New England Section of the Tech- 
nical Association of the Pulp and Paper Industry in recognition of 
Helen U. Kiely’s distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented 
to the member of the graduating class majoring in Textile En- 
gineering or Textile Technology who has maintained the highest 
scholastic standing throughout the four years of his undergrad- 
uate work. 

Louis A. Olney Book Prizes. Selected reference books are 
awarded to the outstanding freshman, sophomore, and junior 
students in Chemistry or Textile Chemistry who are recom- 
mended by the Division of Chemistry and Applied Chemistry on 
the basis of academic standing in chemistry. 

President’s Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 

The Harry Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr. Harry Riemer, one of the textile industry’s foremost per- 
sonalities in the trade publication field. The award, which con- 
sists of a $25.00 United States Savings Bond, is made to an out- 
standing textile graduate who has been active in extracurricular 
activities and who has maintained a high level of scholastic 
achievement. 

Radio Station WLTI Award. The staff of the student-operated 
radio station WLTI awards a plaque annually to a member out- 
standing for conspicuous service and furtherance of the goals of 
the station. 

Textile Veterans Association Honor Award. A bronze medallion 
is given to an outstanding graduating student in a textile course 
on the basis of scholastic achievement, extracurricular participa- 
tion, and over-all contribution to the Institute. Preference is 
given to veterans. The Association making the award represents 
all veterans of World War II now affiliated with the textile and 
allied industries. 
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OTHER ASSISTANCE FOR MASSACHUSETTS 
RESIDENTS ONLY 

Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition 
are available both to freshmen and to upper classmen. For full 
information write to 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 1 6, Mass. 

Higher Education Loan Plan 

Under this HELP plan, students beyond the freshman year 
may obtain bank loans up to $500 a year upon especially favor- 
able terms. More specific information is available from 

Massachusetts Higher Education 
Assistance Corporation 
1 1 37 Statler Building 
Boston 1 6, Mass. 
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PLACEMENT 


Industrial Training Program 

The Placement Office with the assistance of industry en- 
deavors to place qualified underclassmen during summer vaca- 
tion periods in industries of particular interest to the individual. 
These training opportunities are open to all students who have 
completed their sophomore year, except those on scholastic or 
disciplinary probation. 

Objectives of the undergraduate Industrial Training Pro- 
gram are to supply essential industrial experience to the under- 
graduate, to provide the experience in human engineering only 
obtained in industry, to enable industry to preview individual 

students, and to further the liaison between the Institute and 
industry. 

Placement Service 

The Placement Office maintains active contacts with many 
industrial firms throughout the country in each of the fields of 
concentration presented at the Institute. A complete file of 
opportunities and data on the various industries and companies 
is available in the Placement Office to members of the gradu- 
ating class. 

The office arranges for representatives from industrial firms 
to interview students on campus. In a series of seminars speak- 
ers outline the opportunities in particular industries and various 
positions within the companies. 

The office also aids industry in the difficult task of locat- 
ing experienced personnel and assists alumni to establish new 
connections. The Placement Office cannot give any graduate a 
guarantee of employment; however, practically all seniors are 
placed prior to Commencement every year. No official part-time 
placement program is in operation because of the heavy aca- 
demic schedule. 
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SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 

In addition to the services rendered by the Evening Division, 
the Alumni Memorial Library, the Research Foundation, and the 
Summer School program, the college provides such special ser- 
vices to industry and to the community as the following: 

Industrial seminars and conferences; 

Guidance work in the high schools, 

Technorama, science fair for area high schools; 

Consultive opportunities with the faculty , 

Collaboration with the Agency for International Develop- 
ment of the government in its foreign aid program, 

Special radio and television programs, such as Science 
Count-Down on Boston station WBZ-TV. 

For information relative to these programs, address the Co- 
ordinator of Special Services at the Institute. 
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SUMMER SESSION 


The Summer Session is designed primarily to serve three 
principal areas of interest: Professional Advancement Courses for 
industrial personnel; Undergraduate Credit Courses for college 
students who require deficiency clearance or who seek advanced 
standing, and Precollege Refresher Courses for incoming fresh- 
men at LTI. 

The industry-sponsored professional advancement program 
comprises a series of specialized intensive, one-to three-week 
courses in leather, paper, and textiles. The two six-week under- 
graduate sessions stress fundamental credit offerings in college 
mathematics, physics, chemistry, English, economics, electronics, 
mechanical engineering, accounting, marketing, management 
and social studies. 

Precollege Refresher Courses 

The Precollege Refresher Program is especially designed for 
prospective LTI students who require additional background to 
fulfill minimum entrance requirements. Students must first 
apply for fall admission; the Director of Admissions designates 
the course or courses required for coverage of minor deficiencies 
in the high-school background. Five-week, noncredit courses in 
basic mathematics, physics, chemistry, and English are offered 

in an Early Session and a Late Session to accommodate all fresh- 
man candidates. 

For further information or a Summer Session Bulletin, write 
to the Director of Summer School. 
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DIVISION OF EVENING STUDIES 

The Division of Evening Studies offers five-year associate 
degree courses in business management, chemistry, mathematics, 
and radiological health, and in the following technologies: 
electrical engineering, electronic engineering, industrial en- 
gineering, industrial engineering, mechanical engineering, and 

plastics engineering. ... . . ., 

It also offers a program of individual subjects in mathe- 
matics, science, technology, engineering, and general studies. 
These subjects are designed to serve the needs of the com- 
munity, particularly of those people engaged in industry who 

wish to further their education. 

In cooperation with the Massachusetts Division of Personnel 
and Standardization, the Division of Evening Studies also offers 
an In-Service Training Program in Civil Engineering Technology 
limited to employees of the Commonwealth of Massachusetts 
and to employees of cities and towns within the Commonwealth. 

The Graduate School offers a program in the Division of 
Evening Studies which leads to the Master of Science degree on 
a part-time basis. The academic requirements for this program 
are identical with those of the day school. Graduate courses of- 
fered in the day or evening programs are interchangeable. 

Two semesters of 15 weeks each are offered, starting in 
mid-September and late in January. Selected subjects are also 
offered in an 8-week summer program. For further information, 
write to the Director of the Evening School. 

RESEARCH FOUNDATION 

The Lowell Technological Institute Research Foundation is 
a nonprofit organization authorized under the laws of the Com- 
monwealth of Massachusetts. It was established for the purpose 
of encouraging and administering research sponsored by industry 
and government at the Lowell Technological Institute. 

Its research projects benefit the educational program of the 
Institute by enabling both faculty and students to keep abreast 
of current developments in their respective fields and to develop 
further their capabilities. 

The scientists and engineers of the Foundation’s permanent 
personnel, together with the faculty of the Institute, constitute a 
staff available for research, development, and testing in the 
fields of chemistry, electronics, engineering, leather, manage- 
ment, paper, plastics, and physics. 
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The Research Foundation has its own specialized labora- 
tories and field stations where research ranging from chemical 
modification of textile fibers to studies of the ionosphere and 
thermal radiation is performed. The Foundation also uses in its 
programs the entire facilities of the Institute. These facilities 
not only include the usual research tools found in a university or 
industrial laboratory but also include, in the areas of leather, pa- 
per, plastics, and textiles, full-scale and pilot-plant equipment 
for specialized studies. It is probably the only research organiza- 
tion in the world having at its disposal fully equipped laboratories 
or processing all types of fibers by all the common manufactur- 
ing systems into a finished fabric. 

Further information and descriptive literature may be ob- 
tained by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
tor, Lowell Technological Institute Research Foundation Lowell 
Massachusetts. 


ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholarships 
and fellowships, publishes the official alumni newsletter, and 
the alumni directory, aids student organizations, and conducts 
rts annual business meeting and reunion in the fall of each year. 
Those eligible for active membership include all students who 
have completed satisfactorily at least one year of the day cur- 
riculum and Evening Division senior-year candidates for asso- 
ciate degrees who apply to become members. Only active mem- 
bers may vote and hold office in the Association. The Associa- 
tion holds membership in the American Alumni Council. 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active 
member who has made outstanding contribution to the arts or 
sciences. Any person not otherwise eligible for membership who 
has made significant contribution to the welfare of the Institute 
may be elected to associate membership by the Board of Direc- 
tors. The Honorary Award Scroll and Citation may be awarded 
by the Board of Directors to any active member of the Associa- 
tion who has made outstanding contribution to the arts or sci- 
ences. 

Communications should be addressed to the Executive Sec- 
retary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 


Student Council 

The Student Council is the chief body for self-government 
in student affairs. It is composed of four officers elected by the 
student body, the president of each undergraduate class, and 
one representative from each of the classes. It exercises admin- 
istrative control over all campus organizations, represents the 
student body in matters requiring conferences with the adminis- 
tration and faculty, investigates student grievances, sponsors all- 
campus social affairs, and supervises the expenditure of the un- 
allocated portion of the student activity fee. 

Alpine Club 

Composed of students interested in mountain climbing, 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by 
the Vandenberg Air Squadron of the Arnold Air Society. It is 
primarily a service organization. Its objectives are to advance 
and promote interest in the Air Force, obtain information re- 
garding military services, and aid the progress of the Arnold 
Air Society at the Institute. 


Athletics 

The Athletic Association promotes an extensive varsity and 
intramural sports program. Varsity sports are soccer, basketball, 
baseball, skiing, tennis, and golf, and competition is mainly with 
college teams in the northeast section of the country. Intra- 
mural sports competition among classes, residence hall students, 
and fraternities is carried on throughout the year. All students 
are members of the Association and receive free admission to 
all intercollegiate contests played at home. 

Audio-Visual Society 

Objectives of the Audio-Visual Society, composed of stu- 
dents and faculty members interested in this field, are to build 
and maintain a library of records, recorded tapes, and films, to 
record special events, and to present various types of audio-visua 

programs. 
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Auf Deutsch, Bitte 

Informal German conversation marks all meetings of Auf 
Deutsch, Bitte whose purpose is to foster an understanding of 
the language, customs, and culture of the German people. Films, 
music, lectures, and personal anecdotes are featured, and coali- 
tion with German clubs of other universities is encouraged. 

Band 

Band membership is open to all students who possess musi- 
cal training or wish to learn to play a band instrument. It pro- 
vides music for AFROTC ceremonies and participates in various 
college and civic programs. 

Barbell Club 

This club promotes physical fitness through an intelligently 
operated weightlifting program. 

Chess Club 

Students and faculty members participate in the Chess Club 
which promotes tournaments with chess clubs in other col- 
leges. Discussions are held on methods of attack and counter- 
attack in chess as played in other countries. 

Circle K 

This club is the student chapter of Kiwanis. Besides per- 
forming many services in the public interest, the members assist 
the administration in the annual freshman orientation program 
and provide tutorial help to freshmen. 

Dormitory Council 

This Council arranges social, athletic, and scholastic activ- 
ities for resident students after academic hours and acts as a 
liaison between residents and the administration to maintain 
proper deportment and living conditions. 

Drill Teams 

Two AFROTC drill teams, armed and unarmed, are open 
to all cadets who desire to become proficient in precision drill. 
Exhibitions are presented at various functions throughout the 
academic year. The teams compete in the annual spring New 
York-New England College Drill Meet. 

Duplicate Bridge League 

Open to students and faculty members, the league conducts 
ten or more playing sessions each year to determine the cham- 
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pion team. Student members also participate in the annual na- 
tional Intercollegiate Duplicate Bridge Tournament. 

Eta Kappa Nu 

To be eligible for membership in this scholastic honor so- 
ciety, one must be an Electrical Engineering major who has 
participated in campus activities and is of exemplary character. 
Juniors must be in the upper quarter of their class, and seniors 
must be in the upper third of their class. The purpose of the 
organization is to provide a closer union for students majoring in 
Electrical Engineering who have achieved high scholastic stand- 
ing, demonstrated leadership in campus activities, and possess 
outstanding character. 

Fraternities 

There are five fraternities — Delta Kappa Phi, Omicron Pi, 
Phi Gamma Psi, Pi Lambda Phi, and Sigma Phi Omicron of 
which four have their own houses. All provide social life off 
campus and two are national fraternity affiliates. The Inter- 
fraternity Council fosters the common interests of the five and 
sponsors interfraternity social and athletic events. 


Hockey Club 

This organization operates under the supervision of a fac- 
ulty coach. 

Indian Students’ Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

International Students Circle 

All students from other countries are invited to join this 
organization which endeavors to help each foreign student to 
adjust to a new language or way of living. Members frequently 
are guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Latin-American Society 

This organization unites students of Latin-American origin 
in a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
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tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. 

Pickout 

The Pickout is the college yearbook. Its staff is wholly re- 
sponsible for the editorial, graphic, and business problems in- 
volved in the production of a top-quality, photo- literary history 
of the academic year. 

Professional Societies 

The following societies make frequent field trips to in- 
dustrial plants and conduct monthly meetings at which students 
and guest speakers present technical papers and lectures: 

American Chemical Society, Student Chapter 
American Institute of Physics, Student Section 

American Association for Textile Technology, Student 
Chapter 

American Society of Mechanical Engineers, Student Chapter 
American Society of Tool and Manufacturing Engineers, 
Student Chapter 
Chemical Engineering Society 
Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

Nuclear Engineering Society 
Paper Engineering Society 

Society for Advancement of Management, Student Chapter 
Society of Plastics Engineers, Student Chapter 

Radio Station 

WLTI is an all-student enterprise built and maintained by 
members of the LTI Broadcasting Society. Programs are trans- 
mitted by carrier current from the studio to the various campus 
buildings. By selling air time to local merchants, the station is 
self-supporting. Its members learn business practices as well as 
broadcasting and other radio techniques. 

Religious Croups 

Hillel. The Hillel Counsellorship provides social, cultural, 
and religious programs for Jewish students at the Institute. Busi- 
ness sessions, discussion groups, socials, and guest speakers are 
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presented. Hillel is sponsored by the national B’nai B’rith orga 
nization. 


Iona Student Fellowship. Iona includes students and faculty 
members of various races and creeds united in common fellow- 
ship to attempt to understand the will of Cod through worship, 
study, and action and to realize it both in personal living and in 
working toward a better society. 


Newman Club. Through the combined efforts of the spiri- 
tual advisors and many local friends, the Newman Club now has 
a Newman Center located at 52 Colonial Avenue (in the imme- 
diate vicinity of the campus) . A student lounge with a library 
for study and a rumpus room with piano and Hi Fi system are 
available for student recreation. The center is open to all stu- 
dents of LTI, Lowell State College, and Lowell General Hospital 
School of Nursing from 10:00 a.m. to 1:00 a.m., Monday 
through Friday. Discussion groups and meetings with the Chap- 
lains are in progress weekly, and all students are urged to visi 
and participate in the many programs now offered at the New- 
man Center. 


Phanar Club. This is composed of Creek Orthodox students 
from Lowell State College and LTI. 


Rowing Club . , 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The Na- 
tional Association of Amateur Oarsmen and The New England 
Amateur Rowing Association. Full coaching is provided for 
newcomers to the sport. 


Skindiving Club 

Non-divers are taught the safety measures involved by ex- 
perienced divers who also skindive as a group. 

Sorority , 

Phi Sigma Rho, the campus sorority, provides a center tor 

the social life and association of the young women enrolled at 
the Institute. 


Sports Car Club ... . , , ... 

This club promotes the safe, courteous, efficient, and ski - 

ful operation of sports cars on the highway and is a source of 
information for members. 


Swim Club 

This club operates under faculty supervision. 
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Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor so- 
ciety at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 
character. 

TOC 

The Tech Orientation Committee has as its special function 
the introduction of the new student to college life. TOC plans a 
month-long series of activities for entering freshmen during the 
orientation period to enable them to meet one another and to 
realize their responsibilities to their college. 

Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
plays to the public at service clubs and on hospital visits. 

The Text 

The Text, the campus newspaper, is prepared and edited by 
students. The bi-monthly publication offers excellent journal- 
istic and business experience to those who work on its staff. 

Track Club 

Students pursue this sport under faculty supervision. 

Vandenberg Air Squadron of the Arnold Air Society. 

The Vandenberg Air Squadron, a chapter of the national 
Arnold Air Society, unites selected Professional Officer Course 
AFROTC cadets by a fraternal bond to further the mission and 
traditions of the Air Force. The society provides social affairs 
and aerospace exhibits during the year. The Military Weekend, 
annual highlight of its program, features a colorful drill ceremony 
and is climaxed by the formal Military Ball at which new mem- 
bers are accepted into the society. 

Varsity, Club 

The Varsity Club is composed of students who have earned 
letters in the intercollegiate sports, baseball, basketball, golf, 
soccer, and tennis. Its purpose is to give academic help to ath- 
letes and to foster a lasting friendship among the men participat- 
ing in athletics. 

Graduate Club 

An organization to promote interdisciplinary understanding 
and provide a social program for Graduate students and Graduate 
faculty of LTI. 
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UNDERGRADUATE PROGRAMS 


Sixteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Science 
except the Business Administration program which leads to the 
Bachelor of Business Administration degree. These fields are: 


Nuclear Engineering 
Nuclear Science 


Business Administration 
Chemical Engineering 
Chemistry 

Electrical Engineering 
Industrial Management 
Mathematics 
Mechanical Engineering 
Meterology 


Paper Engineering 
Physics 


Plastics Technology 
Textile Chemistry 


Textile Engineering 
Textile Technology 


These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes are 
necessary in the best interests of the Institute. 

Number following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses, numbers indi- 
cate credit hours. For example, (2-6) 4 means 2 hours of lecture 
or recitation and 6 hours of laboratory for 4 credits, (2-3) 
(1-6)6 indicates 2 hours of lecture or recitation and 3 hours of 
laboratory for the first semester followed by 1 hour of lecture or 
recitation and 6 hours of laboratory the second semester, for a 
total credit of 6. 
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THE ELECTIVE SYSTEM 


In all curricula an opportunity is afforded the student to 
elect subjects in addition to those required for graduation. These 
fall into two categories: Technical Electives and General Elec- 
tives. 

Technical Electives give the student a chance to broaden 
his professional knowledge by taking courses allied to his field of 
concentration or to further his knowledge of a particular phase 
by additional work therein. 

General Electives are to be selected from the following list 
of subjects. At least two electives must be chosen in the social 
sciences (SS) and two in languages and literature (LL). The 
total number of such electives must meet the requirements of 
the particular curriculum being pursued. 

Subjects required in the Air Force ROTC program in the 
freshman and sophomore years are in addition to all other sub- 
jects listed in the various curricula. They may not be considered 
as substitutes for electives. However, subjects required in the 
junior and senior years in the ROTC program may be substituted 
for General Electives in all curricula unless otherwise specified. 


EC 

201 

Economics 1 


(3-0)3 

EC 

202 

Economics 1 1 


(3-0)3 

EC 

301 

Economic Development of The United States 

(3-0)3 

EC 

302 

Labor Economics 


(3-0) 3 

EC 

303 

Microeconomic Theory 


(3-0)3 

EC 

304 

Macroeconomic Theory 


(3-0)3 

LL 

213 

Introduction to English Literature 


(3-0) 3 

LL 

214 

Introduction to American Literature 


(3-0) 3 

LL 

233 

Comparative Literature 


(3-0)3 

LL 

234 

Shakespeare 


(3-0)3 

LL 

261-262 

Elementary Technical German 

(3-0) 

(3-0)6 

LL 

263-264 

Elementary French 

(3-0) 

(3-0)6 

LL 

265-266 

Elementary Technical Russian 

(3-0) 

(3-0)6 

LL 

267-268 

Elementary Spanish 

(3-0) 

(3-0)6 

LL 

333 

Problems of Philosophy 


(3-0)3 

LL 

363-364 

Intermediate French 

(3-0) 

(3-0)6 

LL 

365-366 

Intermediate Literary and Conversational 





Russian 

(3-0) 

(3-0)6 

LL 

367-368 

Intermediate Literary and Conversational 





German 

(3-0) 

(3-0)6 
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LL 

369-370 

Intermediate Spanish (3-0) 

(3-0)6 

LL 

436 

English Romanticism 

(3-0)3 

LL 

467 

Advanced Seminar in Literary German 

(3-0)3 

LL 

471 

The Modern American Novel 

(3-0)3 

LL 

472 

The Modern British Novel 

(3-0)3 

LL 

473 

World Drama 

(3-0) 3 

LL 

474 

Modern Drama 

(3-0) 3 

LL 

476 

The Nineteenth Century British Novel 

(3-0) 3 

LL 

482 

The American Short Story 

(3-0) 3 

SS 

223 

The United States: 1865-1912 

(3-0) 3 

ss 

224 

The United States: 1912 to The Present 

(3-0)3 

SS 

225 

Europe: 1789-1914 

(3-0)3 

ss 

227 

Europe: 1914-1939 

(3-0)3 

ss 

228 

Europe: 1939 to The Present 

(3-0)3 

ss 

301 

Government of The United States 

(3-0) 3 

ss 

303 

Psychology 

(3-0)3 

ss 

305 

Sociology 

(3-0)3 

ss 

372 

American Civilization to 1865 

(3-0) 3 

ss 

403 

Psychological Warfare in Foreign Policy 

(3-0)3 

ss 

459 

World Politics: The Central Problem of War 

(3-0) 3 

ss 

460 

Foreign Aid and Foreign Policy 

(3-0)3 

ss 

464 

World Politics: Problems of International 
Organization 

(3-0) 3 

ss 

471 

The United States in World Politics 

(3-0)3 

ss 

472 

Defense Policy 

(3-0)3 

ss 

477 

Twentieth Century Russia 

(3-0)3 

ss 

479 

The Far East Since 1842 

(3-0)3 

ss 

481 

The Greeks and Western Civilization 

(3-0) 3 

ss 

483 

Political and Social Thought: Ancient to 

Early Modern Times 

(3-0)3 

ss 

484 

Political and Social Thought: Early Modern 
Times to The Present 

(3-0)3 

ss 

485 

The Romans and Western Civilization 

(3-0)3 

ss 

487 

American Political Thought to 1 865 

(3-0)3 

ss 

488 

American Political Thought Since 1865 

(3-0)3 

ss 

489 

Nationalism and Imperialism Since 1800 

(3-0)3 

ss 

492 

Twentieth Century Germany 

(3-0)3 

ss 

494 

Totalitarian Systems of the Twentieth Century 

(3-0)3 


* These subjects are not accepted for credit, except as an overload, in 
Chemistry, Chemical Engineering, Electrical Engineering, Mechanical Engineer- 
ing, Nuclear Engineering, Paper Engineering, and Textile Engineering. 
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THE AIR FORCE ROTC PROGRAM 

The program is designed to qualify for commissions those 
men who desire to serve in the United States Air Force, and to 
provide an education that will develop skills and attitudes vital 
to professional Air Force officers. 

The Air Force ROTC Program is divided into two phases: 
the General Military Course (GMC) the first two college years 
and the Professional Officer Course (POC) the last two years. 

A student may elect to enroll in the Two-Year AFROTC 
Program or the Four-Year AFROTC Program. To qualify for en- 
rollment in the Two-Year Program, a student must have two 
academic years remaining at either the graduate or undergrad- 
uate level or a combination of the two. He must also meet cer- 
tain physical standards and pass an Officer Qualification Exam- 
ination. Further, he must successfully complete a six weeks 
Field Training Course before he can be accepted into the Pro- 
fessional Officer Course. Students in the Two-Year Program are 
not eligible to compete for the AFROTC Financial Assistance 
Program. Transfer students may elect the Professional Officer 
Course by satisfying the above requirements. A student elect- 
ing the Four-Year Program will take the General Military Course 
during his freshman and sophomore years and the Professional 
Officer Course during his junior and senior years. He will attend 
four weeks of Field Training during the summer between his 
junior and senior years . As a member of the Four-Year Program 
he is eligible to compete for the equivalent of a scholarship 
through the Financial Assistance Program. For acceptance into 
the POC the Four-Year Program student must pass a physical 
examination and an Officer Qualification Test. 

Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the United States Air Force. 
Students in the Professional Officer Course receive a $40.00 a 
month retainer fee. Additional financial assistance is availab e 
to a limited number of cadets in the four-year program on a 
competitive basis. 

Students who successfully complete the Professional Officer 
Course are commissioned as second lieutenants in the United 
States Air Force Reserve. Those who qualify may receive further 
training after commissioning in scientific skills, pilot or naviga- 
tor training, or administration. Outstanding seniors who are 
designated Distinguished AFROTC Cadets may apply for regular 
commissions and postgraduate education assignments. 
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GENERAL MILITARY COURSE 


AS 101 
AS 102 


AS 201 
AS 202 


FRESHMAN YEAR 

First Semester 

World Military Systems I 

Second Semester 

World Military Systems II 

SOPHOMORE YEAR 

First Semester 

World Military Systems III 

Second Semester 

World Military Systems IV 


( 1 - 1)1 

( 1 - 1)1 


( 1 - 1)1 

( 1 - 1)1 


PROFESSIONAL OFFICER COURSE 

JUNIOR YEAR 
First Semester 

AS 301 Growth and Development 

of Aerospace Power I (3-1)3 

Second Semester 

AS 302 Growth and Development 

of Aerospace Power II (3-1 ) 3 


SENIOR YEAR 
First Semester 

AS 401 The Professional Officer I (3-1)3 

Second Semester 

AS 402 The Professional Officer II (3-1)3 

Subjects required in the AFROTC program in the freshman 
and sophomore years are in addition to all other subjects listed 
in the various curricula. They may not be considered as sub- 
stitutes for electives. However, subjects required in the AFROTC 
program in the junior and senior years may be substituted for 
General Electives in all curricula unless otherwise specified. 

CORPS TRAINING 

Corps Training is conducted one hour each week. This is 
an assembly of the entire cadet corps under the direction of 
the cadet officers and staff wherein the General Military Course 
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cadets learn the rudiments of marching and drill and the Pro- 
fessional Officer Course cadets develop their capability to lead, 
maneuver and command marching troops. 

FIELD TRAINING 

Field Training is held at several combat operational bases 
each summer where cadets have the opportunity to observe fly 
and Hve with career personnel. Transportation from the egal 
residence of the cadet to the Field Training base and return food 
lodging and medical and dental care are provided by he 
Force In addition, the cadet receives approximately $138 
the four week Field Training and $131 for the six week Field 

Training. 

Field Trips 

Periodically, the Department of Aerospace Studies con uc s 
field trips to various Air Force installations. These trips include 
tours 0 ^ the base and familiarization flights. Efforts are made 
also to assist those cadets who are interested in flying to gain 
as much information as possible about this phase of 

Force. 

Flight Instruction 

The Flight Instruction Program (FIP) , designed for seniors in 
the Professional Officer Course who plan to enter Air Force pi o 
training upon graduation, determines whether applicants ave 
the necessary qualifications to fly high-performance aircraft. 
The program consists of two phases. The ground phase, given by 
officers of the detachment, serves to familiarize each student 
With procedures in navigation, radio, and weather. The flying 
phase consists of 36'/z hours of flight instruction at government 

expense. 

Cadet Decorations and Awards 

A number of medals are awarded to selected ca ^ets and 
cadet officers af a special parade and review held each spring. 
These include the Thomas F. Costello T rophy, the A^mni Meda , 
the Convair Cadet Award, the “Chicago Tribune Awards, the 
Armed Forces Communications and Electronics Association 
Award, the Sons of the American Revolution ROTC Award, the 
Trustees' Medal, the Reserve Officer Association Medal, the Air 
Force Association Medal, the “Air Force Times Award, and the 

Vandenberg Cup. 


66 


In addition, the Department of Air Science confers several 
medals and awards for outstanding performance in various fields, 
among them the Distinguished Military Cadet Awards. 

Distinguished AFROTC Graduate Awards are given to out- 
standing graduates, based on academic and military achieve- 
ments. A recipient of this award may apply for a regular com- 
mission as a Second Lieutenant in the United States Air Force, 
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the freshman program 

-The first w eek^pr°gram /"jSg 

oV*e newstudent to h is physical. soe^aM ^der^sur- 

roundings. Under the sponsors ip anc j conferences is 

SS VSSi 3tS3S 

£ sr„s — - 

•" T tlrS3Sl'S , W ita. .».o'W i" B U »~. «"*?»?; 

lion, 8 Industrial Management.! ot Mechanical Engineering 
take the following subjects: 


CH 

001 

CH 

003 

LL 

1 1 1 

MA 

107 

ME 

101 

PH 

103 

CH 

002 

CH 

004 

LL 

112 

MA 

108 

ME 

102 

PH 

104 


In 


Chemical Principles 

(4-0)3 

(0-2) 1 

Chemical Principles Laboratory 

(3-0) 3 

English 1 

(4-0) 4 

Calculus and Analytic Geometry 

(1-2)1 

Engineering Graphics 

(4-1)4 

Physics 



Total hours (16-5)16 

Second Semester 

(4-0)3 

Chemical Principles 

(0-2) 1 

Chemical Principles Laboratory 

(3-0)3 

English II 

(4-0)4 

Calculus and Analytic Geometry 

(1-2)1 

Engineering Graphics 

(4-2)4 

Physics 

Total hours (16-6)16 



students who are physically quality must a- P - - 

tion two hours per week dur.ng the entire freshman y ^ 
AFROTC students are excused from one hour p 

K?,!„S'S,„=n , 

f ° r Majors in Mechanical Engineering ^ 

Introduction to Physics (4-1)4 for PH 103, and PH 106. 
duction to Physics (4-2)4 for PH 104. 
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BUSINESS ADMINISTRATION 


The specific objective of the curriculum in Business Admin- 
istration is to provide an undergraduate liberal and professional 
education for young men and women who have the qualifications 
and the ambition to be administrators and executives. 

The curriculum offers an integration of the traditional lib- 
eral arts subjects and those professional subjects which provide 
the basic foundations of management science. The emphasis in 
this area is not technical but administrative. A core of business 
subjects — accounting, economics, finance, business law, statis- 
tics, marketing, production — is required of the student. In the 
junior year the student is permitted limited concentration in one 
of the following fields: accounting,* economics, finance, market- 
ing, or production. This specialization affords the student a 
deeper penetration of the area he expects to work in after 
graduation. It is limited, however, in order not to detract from 
the broad professional goals of the program as a whole. 

Accounting specialization starts in the sophomore year. 

FRESHMAN YEAR 
First Semester 

BA 141 Accounting I 

EC 201 Economics I 

t-L 111 English I 

MA 101 Mathematical Analysis I 

Science Elective! 

Total credit hours 

Second Semester 

BA 142 Accounting II 

EC 202 Economics II 

LL 112 English 1 1 

MA 102 Mathematical Analysis II 
Science Elective! 


(2-2)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3 or 4) 


15 or 16 


(2-2)3 
(3-0)3 
(3-0)3 
(3-0)3 
3 or 4 


Total credit hours 15 or 16 

t Physics, chemistry, biology. (Two semesters of one science must be 
taken.) 


In addition to the preceding schedule all nonveteran men 
students who are physically qualified must take physical educa- 

A Snrr 0 hoL ! rs per week durin S the entire freshman year. 
ArKO C students are excused from one hour per week. No 

academic credit is given for the physical education program. 
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SOPHOMORE YEAR 


EC 21 1 
EC 301 
MA 201 


First Semester 

Economic Statistics I 
Economic Development of the U. S. 
Mathematic Analysis III 
Behavioral Science Elective'" 

English Elective 


13-0)3 
(3-0)3 
( 3 - 0) 3 
( 3 - 0) 3 
(3-0)3 


Total hours ( 1 5-0) I 5 


BA 344 
EC 212 
MA 202 


Second Semester 

Cost Accounting or BA 346 Managerial Accounting (2-2) 3 


Economic Statistics II 
Mathematical Analysis IV 
Behavioral Science Elective'" 
English Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

Total hours ( 1 4-2) 1 5 


* Sociology, psychology, or accounting. (Accounting must be taken by 
students majoring in this subject.) 


BA 321 
BA 331 
BA 362 
BA 371 


JUNIOR YEAR 


First Semester 

Marketing Principles 
Business Finance 
Business Law 
Production Management I 
Humanities Electivef 

Business Elective* (or Aerospace Studies) 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 


Total credit hours 1 8 


BA 322 
BA 332 
BA 372 
EC 302 


Second Semester 

Marketing Problems 
Money and Banking 
Production Management II 
Labor Economics 
Humanities Electivef 

Business Elective* (or Aerospace Studies) 


( 3 - 0) 3 
(3-0)3 
( 3 - 0) 3 
( 3 - 0) 3 
(3-0)3 
3 


Total credit hours 18 


f English, history, social science, or a foreign language. (A two-year com 
mitment is required for language credit.) 

* See list of electives at end of curriculum. 
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SENIOR YEAR 




First Semester 


BA 

402 

International Business Operations 

(3-0) 3 

BA 

451 

Personnel Management 

(3-0)3 

BA 

481 

Insurance 

(3-0)3 

EC 

402 

Government and Business 

Business Elective * 

(3-0)3 



Humanities Elective or Aerospace Studies f 

3 


BA 452 
BA 492 
EC 412 


Total credit hours 1 8 


Second Semester 

Industrial Relations 
Transportation 
Managerial Economics 
Two Business Electives * 

Humanities Elective or Aerospace Studies f 


(3-0) 3 
(3-0)3 
(3-0)3 
( 6 - 0)6 
3 


Total credit hours 1 8 


Business Electives: accounting, economics, finance, and marketing. (A 

student must have 12 hours in one area in order to receive credit for concen- 
tration in that area.) 

t Humanities Electives: English, history, social sciences, and foreign lan- 
guages. (A two-year commitment is required for language credit.) 
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CHEMICAL ENGINEERING 


This curriculum is designed to provide the student with a 
firm understanding of scientific principles as well as practical 
engineering competence. Graduates are qualified to enter in- 

dustry or proceed to graduate studies. 

A strong background is provided in the sciences in the first 
two years, with emphasis being placed upon chemical engineer- 
ing and other engineering subjects in the junior and senior -yea re. 
Oral and written reports are required in most courses t 
the student in clear thinking and sound presentation of en- 
gineering facts. The courses of industrial chemistry unit opera- 
tions laboratory, and economic balance and plant design m e 
senior year prepare the student to enter the chemical industry, 
the petroleum industry, the plastics industry, or graduate work in 

chemical engineering. , ... .. 

The stability of the chemical industry, coupled with its 

strong and continued growth, provides the graduate with un- 
rivalled opportunities. The broad training of the chemical en 
gineer permits him to enter research and development, produc- 
tion, sales, and market development areas of business, it also 
gives him the tools to develop a career which is both challenging 

and satisfying. . _ . _ „ 

To be admitted to the Chemical Engineering Curriculum a 

freshman must have a minimum of 2.0 rating at the end o is 
freshman year, or special permission of the Chairman of the 

Department sopH0M0RE YEAR 


CH 201 
CH 209 
CHE 203 
LL 209 
MA 205 
PH 205 


CH 202 
CHE 204 
EE 355 
LL 214 
MA 206 


First Semester 

Organic Chemistry 

Analytical Techniques 

Introduction to Chemical Engineering 

Technical Report Writing 

Calculus and Analytic Geometry 

Physics 


(3-3)4 

(1-3)2 

(3-0)3 

( 2 - 0)2 

(4-0)4 

(4-2)4 


Total hours (17-8)19 


Second Semester 

Organic Chemistry 
Industrial Stoichiometry 
Electrical Controls and Power Circuits 
Introduction to American Literature 
Differential Equations 


(3-3)4 
(3-0) 3 
(1 1 / 2 -I Vi) 3 
(3-0)3 
( 3 - 0) 3 


Total hours ( 1 3 Vz -4 Vi ) 1 6 
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JUNIOR YEAR 




First Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

CHE 

303 

Chemical Engineering 1 

(3-0)3 

CHE 

311 

Chemical Engineering Thermodynamics 

(3-0) 3 

CHE 

313 

Industrial Instrumentation * 

(3-0) 3 

ME 

215 

Analytic Mechanics 1 

(3-0) 3 



General Elective 

3 


* ROTC Students take AS 301 


Total credit hours 19 


Second Semester 

CH 332 Physical Chemistry 

CHE 304 Chemical Engineering II 

ME 216 Analytic Mechanics II 

Technical Elective * 

General Elective 


(3-3)4 

(3-0)3 

(3-0)3 

3 

3 


* ROTC Students take AS 302 


Total credit hours 16 


SENIOR YEAR 


First Semester 

CHE 405 Chemical Engineering III 

CHE 41 1 Unit Operations Laboratory 

EC 201 Economics I 

Technical Elective * 

Technical Elective ** 

Ceneral Elective 


(3-0)3 

( 0 - 6)2 

(3-0)3 

3 

3 

3 


Total credit hours 

* Recommended Technical Elective 
CHE 407 Engineering Analysis of Chemical Processes 
* ROTC Students take AS 401 


17 

(3-0)3 


Second Semester 

CHE 41 6 Process Analysis and Design 

CHE 412 Unit Operations Laboratory 

EC 202 Economics II 

Technical Elective * 

Technical Elective ** or General Elective 
General Elective 


(3-0)3 

( 0 - 6)2 

(3-0)3 

3 

3 

3 


Total credit hours 1? 

* Recommended Technical Elective 

CHE 408 Engineering Materials (3-0)3 

* ROTC Students take AS 402 
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CHEMISTRY 


The curriculum in Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques o 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathe- 
matics, and through an elective system it permits the student to 
broaden his education by a choice of related science and en- 
gineering subjects. The curriculum includes a minimum of 
eighteen credits in the humanities and social sciences in order 
that a suitable cultural background may be acquired to meet the 
exacting requirements for growth and advancement in the 
present-day professional life of the chemist. 

A graduate of the Chemistry curriculum may select any of 
several avenues in developing his professional life. Those wish- 
ing to engage in teaching and research at the college or univer- 
sity level or research in industry are advised to continue study 
for an advanced degree. Those wishing to enter directly into 
industry after graduation, however, may consider such fields 
as research and development, technical service, production, and 

sales. 

The curriculum has been approved by the Committee on 
Professional Training of the American Chemical Society, and re- 
quired subjects and credits are designed to meet the latest rec- 
ommended standards. Students satisfactorily completing such 
an approved program are registered with the ACS and are 
eligible for full membership in the society after two years. 

Admission to the sophomore year in the curriculum is con- 
tingent upon the student’s receiving a minimum average grade of 

C in the two semesters of Chemical Principles, (CH 001 -002) 

in his freshman year. 


SOPHOMORE YEAR 
First Semester 


CH 201 Organic Chemistry 

CH 207 Electrolytic Solutions 

CH 209 Analytical Techniques 

MA 205 Calculus and Analytic Geometry 

PH 205 Physics 


(3-3)4 
(2-3)3 
(1-3)2 
( (4-0)4 
(4-2)4 


Total credit hours (14-11)17 
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Second Semester 


CH 

202 

Organic Chemistry 

(3-3)4 

CH 

208 

Inorganic Chemistry 

(3-0)3 

CH 

210 

Analytical Chemistry 

(3-6)5 

MA 

206 

Differential Equations 



or 


(3-0)3 

MA 

384 

Statistical Methods 


PH 

206 

Physics 

(4-2)4 



Total credit hours (16-11) 19 



JUNIOR YEAR 




First Semester 


CH 

321 

Organic Chemistry Laboratory II 

(1-6) 3 

CH 

331 

Physical Chemistry 

(3-3)4 

EC 

201 

Economics 1 

(3-0) 3 

LL 

261 

Elementary Technical German 

(3-0) 3 



General Elective 

(3-0)3 



Technical Elective or AS 301 

3 




Total credit hours 19 



Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CH 

342 

Organic Qualitative Analysis 

(1-6)3 

EC 

202 

Economics II 

(3-0) 3 

LL 

262 

Elementary Technical German 

(3-0) 3 



General Elective 

(3-0) 3 



Technical Elective or AS 302 

3 




Total credit hours 1 9 



SENIOR YEAR 




First Semester 


CH 

411 * 

Advanced Analytical Chemistry 

(2-4)3 

CH 

443 * 

Advanced Inorganic Chemistry 

(3-0)3 



Two General Electives 

(6-0)6 



Technical Elective 

3 



Technical Elective or AS 401 

3 


t 


Total credit hours 1 8 



Second Semester 


CH 

444 * 

Advanced Inorganic Chemistry 

(3-0)3 



Two General Electives 

(6-0)6 



Technical Elective 

3 



Technical Elective or AS 402 

3 


Total credit hours 1 5 

Seniors are strongly advised to take CH 423-424 * (Advanced Organic 
Chemistry) or CH 431-432 - (Advanced Physical Chemistry) as one of the 
technical electives. Other technical electives include CH 403-404 CH 407- 
408, and CH 481.* 
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ELECTRICAL ENGINEERING 

The objective of the curriculum in Electrical Engineering 
is to provide the student with a sound foundation for a pro- 
fessional career in electrical engineering with emphasis in elec- 

tr ° n 'Students are given a thorough grounding in electrical sci- 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and 
technology are emphasized by investigative work in the labora- 
tory and lecture-demonstrations in the classroom. 

A significant portion of the curriculum is devoted to studies 
in the humanities and social sciences, with considerable choice 
of subjects allowed. These subjects form an important part of 
the program, since they broaden the student s outloo . . 

also serve to focus attention on the importance of nontechnical 
knowledge in determining the student s ultimate level of re- 
sponsibility in professional life. 

The criteria used for determining which students from the 
freshman class seeking admission to major in Electrical Engineer- 
ing are acceptable as sophomores are as follows: 

1 A minimum rating of 2.00 for the second semester of 
the freshman year. 

2. No unremoved failures in freshman subjects. 

3. A grade of C (not C— ) or higher in MA 108 and 


PH 

104. 





SOPHOMORE YEAR 




First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

201 

Introductory Circuit Theory 

(4-0) 4 

EE 

205 

Basic Electrical Engineering Laboratory* 

(0-3/2) 0* 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-1)4 



Total hours 

(1 5-2’/ 2 ) 15 



Second Semester 


EC 

202 

Economics II 

(3-0) 3 

EE 

202 

Introductory Circuit Theory 

(4-0) 4 

EE 

206 

Basic Electrical Engineering Laboratory* 

(0-3/2) 1 

MA 

206 

Differential Equations 

(3-0) 3 

ME 

212 

Mechanics and Properties of Matter 

(4-0)4 



Total hours 

(14-1 1/2)15 


*The notation 3/2 means that the laboratory meets for 

3 hours every 

other week, 

and consequently no credit is given for laboratory until the com- 


pletion of the second semester. 
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JUNIOR YEAR 
First Semester 


EE 

301 

Electronic Devices/Models 

(4-0)4 

EE 

309 

Electronic Devices Laboratory 

(0-3) 1 

EE 

315 

Network Analysis 

(4-0)4 

MA 

31 1 

Engineering Mathematics 

(3-0)3 



General Elective (from approved list) 

(3-0)3 



Total hours 

(14-3) 15 



Second Semester 


EE 

302 

Electronic Devices/Models 

(4-0)4 

EE 

306 

Electromagnetic Theory 

(4-0)4 

EE 

310 

Electronic Devices Laboratory 

(0-3) 1 



Technical Elective (from approved list) or AS 302 

3 



General Elective (from approved list) 

(3-0)3 


Total credit hours 1 5 


SENIOR YEAR 
First Semester 

General Elective (from approved list) 3 credits 

EE Technical Electives 8 credits 

AS 401 or Elective 3 credits 

Minimum credit hours per semester 14 

Second Semester 

General Elective (from approved list) 3 credits 

EE Technical Electives 8 credits 

AS 402 or Elective 3 credits 

Minimum credit hours per semester 14 
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INDUSTRIAL MANAGEMENT 

Recent technological developments in industry have neces- 
sitated the acquisition of special skills on the part of business 
management. Accordingly, the Industrial Management curricu- 
lum is designed to provide the student with a foundation in 
science and engineering, in the humanities, and in the socia 
sciences. In addition, the various aspects of management— busi- 
ness organization, production, distribution, accounting and fi- 
nance— are studied. The student extends his knowledge of 
mathematics to include statistics. He is also introduced to the 
newer research methods, including operations research, linear 
programming, and game theory. A graduate of this program 
can expect to find employment as a specialist in accounting 
procurement, administration, technical sales, or personnel 


management. 


SOPHOMORE YEAR 
First Semester 


BA HI Accounting I 

BA 321 Marketing Principles 

EC 211 Economic Statistics I 

ME 263 Metals Processes 

PH 103 Physics 


English Elective 


(2-2)3 

(3-0)3 

(3-0)3 

( 1 - 2)1 

(4-1)4 

(3-0)3 


Total hours (16-5)17 


Second Semester 


BA 142 Accounting II 
BA 324 Industrial Marketing 

EC 212 Economic Statistics II 

PH 104 Physics 


English Elective 


(2-2)3 
(3-0)3 
(3-0) 3 
(4-2)4 
(3-0)3 


Total hours (15-4)16 
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JUNIOR YEAR 
First Semester 


BA 

331 

Business Finance 


(3-0)3 

BA 

371 

Production Management 1 


(3-0)3 

IM 

351 

Motion and Time Study 


(0-2) 1 

ME 

315 

Applied Mechanics 


(3-0) 3 

ME 

377 

Elements of Materials Science 

(2-0)2 

SS 

303 

Psychology 


(3-0)3 



Concentration Elective * 


3 or 4 




Total credit hours 

18 or 19 


* Concentration areas and subject sequences are: 



(A) 

Air Science 

AS 301, 302, 401, 

402. 


(B) 

Economics 

EC 303, 304, 407, 

408. 


(C) 

Accounting 

BA 241, 242, 341, 

342. 


(D) 

Finance 

BA 241, 242, 431, 

334. 


(E) 

Marketing 

BA 325, 326, 423, 

426. 


(F) 

Math and Physics 

MA 205, 206, PH 

205, 206 


The concentration sequence selected 

by the student must 

be followed 

through the 

senior year unless a waiver is 

granted by the Department Head. 



Second Semester 


BA 

332 

Money and Banking 


(3-0)3 

BA 

344 

Cost Accounting (for Accounting students) 



or 




BA 

346 

Managerial Accounting 


(2-2) 3 

BA 

372 

Production Management II 


(3-0)3 

EC 

302 

Labor Economics 


(3-0)3 

ME 

372 

Strength of Materials 


(3-0)3 



Concentration Elective 


(3-0)3 


* 


Total hours 

(17-2) 18 
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BA 451 
EC 301 
EE 351 
IM 483 


BA 362 
EC 402 
EC 412 
ME 344 


SENIOR YEAR 
First Semester 

Personnel Management 
Economic Development of the U. S. 
Industrial Electronics 
Statistical Quality Control 
Management Elective * 
Concentration Elective 


Total credit hours 1 

Second Semester 

Business Law 
Government and Business 
Managerial Economics 
Heat and Power 
Management Elective * 

Concentration Elective 


Total credit hours 


* BA 326, 334, 341, 342, 402, 421, 423, 426, 431, 441, 

452, 481, 492, 500. 

EC 303, 304, 403, 404, 407, 408. 

IM 371, 494, 500. 

SS 305. 


(3-0) 3 
( 3 - 0) 3 
(3-0)3 
(3-0)3 
(3-0)3 
3 or 4 


8 or 19 


(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
3 or 4 


18 or 19 

444, 445, 
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MATHEMATICS 


The objectives of the Mathematics program, which begins 
with the Class of 1969, are twofold: ( 1 ) to provide the student 
with the opportunity to become acquainted with the major areas 
of modern mathematics — algebra, analysis, geometry and ap- 
plied mathematics, including computing science and numerical 
analysis, and (2) to enable him to achieve a certain mastery 
in depth of one or more of these areas. 

The approaches to these objectives are also twofold, viz., 
by way of course work and supervised project activity. In order 
to achieve breadth, each of the major areas mentioned above is 
represented by at least one required three-hour subject. A 
deeper study of one or more areas is provided by the student’s 
elective program, subject to the approval of his departmental 
advisor. 

The purpose of the project work is to enable the student 
to “read, write, and speak” mathematics, via the reading of 
simple journal articles, the preparation of short papers, and oral 
presentations. This aspect of the program is regarded as at 
least as important as the formal course work. Participation in 
a working seminar is required of all mathematics majors, during 
both junior and senior years. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for 
college mathematics programs. It provides a strong basis both 
for subsequent graduate study and for employment in the sev- 
eral fields as involved in teaching and industry. 

A student may be admitted to the Mathematics major pro- 
gram provided he has attained a cumulative rating of at least 
2.0 at the end of his freshman year, and his mathematics grades 
are better than C — . 


I 
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SOPHOMORE YEAR 
First Semester 


LL 

261 

Elementary Technical German 


or 

LL 

263 

Elementary French 

(3-0)3 

or 

LL 

265 

Elementary Technical Russian 

(4-0)4 

(3-0)3 

(4-2)4 

MA 

205 

Calculus and Analytic Geometry 

MA 

221 

Linear Algebra 

PH 

205 

Physics 

General Elective 

(3-0) 3 


Total hours (17-2)17 


Second Semester 


LL 

262 

Elementary Technical German 

or 

LL 

264 

Elementary French 

Or 

LL 

266 

Elementary Technical Russian 

MA 

206 

Differential Equations 

MA 

222 

Linear Algebra 

MA 

355 

Digital Computer Programming 

PH 

206 

Physics 

General Elective 


JUNIOR YEAR 

First Semester 

MA 307 Advanced Calculus 

MA 321 Modern Algebra I 

MA 395 Seminar 

Applied Mathematics Elective" 1 
Technical or General Elective 
General Elective 


(3-0) 3 


Total hours 


Total hours 


(3-0)3 
(3-0)3 
( 2 - 2)2 
(4-2)4 
( 3 - 0) 3 


(18-4) 18 


( 3 - 0) 3 
(3-0)3 
( 1 - 0)1 
(3-0) 3 
( 3 - 0) 3 
(3-0)3 


(16-0) 16 


* To be selected from an approved departmental list 


Second Semester 


MA 

308 

Advanced Calculus 


(3-0)3 

(3-0)3 

(1-0)1 

(3-0)3 

(3-0)3 

(3-0)3 

MA 

334 

Projective Geometry 


MA 

396 

Seminar 

Mathematics Elective 

Technical or General Elective 
General Elective 





Total hours 

(16-0) 16 
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SENIOR YEAR 




First Semester 


MA 

41 1 

Complex Variables 1 

(3-0) 3 

MA 

431 

Point Set Topology 

(3-0)3 

MA 

495 

Seminar 

(1-0)1 



Mathematics Elective 

(3-0) 3 



Technical or General Elective 

(3-0) 3 



General Elective 

(3-0)3 


Total hours (16-0) 16 

Second Semester 

MA 412 Complex Variables II 

MA 496 Seminar 

Mathematics Elective 
Technical or General Elective 
General Elective 


Total hours (13-0) 13 


(3-0)3 

( 1 - 0)1 

(3-0)3 

(3-0)3 

(3-0)3 
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MECHANICAL ENGINEERING 

This course trains the student in the application of the facts 
and methods of mathematics and science to the design and use of 
machinery and processes. Principles of design and analysis are 
stressed fn all subjects, and the systems point of view is em- 

PhaS Tht student is thoroughly instructed in basic mathematics 
physics, and chemistry. There is a unified sequence in applied 
mechanics which focuses on a course in design given in the 
senior vear. The properties of engineering materials and the 
principles of thermodynamics, fluid mechanics, and heat trans er 
are taught, together with a series of subjects in electrical en- 

§inG In the laboratory the student becomes familiar with design 
techniques associated with typical energy conversion devices, 

controls, and instrumentation. 

This curriculum is accredited by the Engineers Council or 

Professional Development. 

Requirements for admission to the sophomore year are 
2.00 cumulative average, no failures or incomplete courses, and a 
C average or better in freshman mathematics and physics. 


EC 201 
EE 205 
EE 211 
MA 205 
ME 201 
ME 203 
ME 211 
ME 263 


EC 202 
EE 206 
EE 212 
MA 206 
MA 459 

ME 214 


SOPHOMORE YEAR 
First Semester 

Economics I 

Basic Electrical Engineering Laboratory 
Fundamentals of Electricity 
Calculus and Analytic Geometry 
Mechanical Engineering Laboratory I 
Introduction to Mechanical Engineering 
Engineering Mechanics I 
Metals Processes 

Total hours 


(3-0)3 
(0-1 Vz)0 
(3-0)3 
(4-0)4 
( 2 - 2)2 
( 1 - 0)1 
(3-0)3 
( 1 - 2) 1 


(17-5 Vi) 17 


Second Semester 

Economics II 

Basic Electrical Engineering Laboratory 
Introductory Electronics 
Differential Equations 
Digital Computer Programming and 
Numerical Analysis 
Engineering Mechanics II 
General Elective 

Total hours 


(3-0)3 
(0-1 Vi) 1 
(3-0)3 
(3-0)3 

(2-3)3 

(3-0)3 

(3-0)3 


( 17 - 41 / 2)19 
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JUNIOR YEAR 
First Semester 


MA 

311 

Engineering Mathematics 

(3-0) 3 

MA 

460 

Digital Computer Programming and 




Numerical Analysis 

(2-3)3 

ME 

31 1 

Mechanics of Materials 1 

(3-0)3 

ME 

341 

Thermodynamics 1 

(3-0)3 

ME 

375 

Materials Science 

(3-0)3 



General Elective 

(3-0)3 



Total credit hours 

(17-3) 18 



Second Semester 


ME 

314 

Mechanical Engineering Laboratory II 

(0-3) 1 

ME 

318 

Engine Dynamics 

(3-0)3 

ME 

342 

Thermodynamics II 

(3-0)3 

ME 

382 

Fluid Mechanics 1 

(3-0)3 

ME 

394 

Automatic Control Systems I 

(3-0)3 



General Elective 

(3-0)3 



General Elective 

(3-0)3 



Total credit hours 

(18-3) 19 



SENIOR YEAR 




First Semester 


ME 

415 

Mechanical Engineering Laboratory III 

(0-3) 1 

ME 

421 

Machine Design 

(2-3)3 

ME 

443 

Heat Transfer 

(3-0)3 

ME 

482 

Fluid Mechanics 1 1 

(3-0)3 

ME 

495 

Automatic Control Systems II 

(3-2)4 



Technical Elective or AS 401 

3 


Total credit hours 17 

Technical Electives 


ME 

455 

Information Processing Systems 

(2-2)3 

ME 

471 

Experimental Stress Analysis 

(2-2)3 

ME 

491 

Measurement Engineering 

(3-0)3 

ME 

541 

Statistical Thermodynamics 

(3-0)3 

ME 

581 

Orbital and Ballistic Mechanics 

(3-0)3 
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416 

422 

442 

474 

414 

456 

472 

476 

528 

542 

556 

576 

582 


Second Semester 

Senior Project 

Mechanical Engineering Design 

Selected Problems in Thermal Engineering 

Mechanics of Materials II 

General Elective 

Technical Elective 

Technical Elective or AS 402 


(0-3 ) 1 
(2-3)3 
( 2 - 0)2 
(3-0)3 
(3-0)3 
3 
3 


Total credit hours 


18 


Technical Electives 

Engineering Economy 
Information Processing Systems 
Experimental Stress Analysis 
Physical Metallurgy 
Kinematic Mechanism Synthesis 
Direct Energy Conversion 
Advanced Computer Problems 
Nondestructive Evaluation Techniques 
for Materials and Processes 
Aero- and Astrodynamics 


(3-0)3 
(2-2)3 
(2-2)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0) 3 

(3-0) 3 
(3-0)3 
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METEOROLOGY 


A four-year program leading to the Bachelor of Science (de- 
gree in Meteorology was started in the fall semester 19 5- 
The program is in the final stages of organization and is being 
designed to train students in the fundamentals of atmospheric 
sciences and prepare them for the many industries and govern- 
ment agencies requiring meteorologists. It is also suitable 
background for graduate work in the field. 

Mathematics, the physical sciences, and some elements of 
electrical engineering are so essential that during the first two 
years the program is built on these subjects. The freshman year 
is the one common to the programs in science and engineering. 

In the field of meteorology will be included such subjects 
as Survey of the Atmosphere, Dynamic Meteorology, Meteorolog- 
ical Instrumentation, Synoptic Meteorology, Physical Meteor- 
ology Climatology. Much of the work involves laboratory ex- 
ercises based on the basic theories and probability studies. 

Enrollment beyond the freshman year will depend upon 
the student’s receiving a minimum rating of 2.00 for the second 
semester of the freshman year and grades of at least C in both 
physics and mathematics. 
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NUCLEAR ENGINEERING 


The Nuclear Engineering course was the first to be offered 
in a publicly supported institution in New England. The cur- 
riculum provides a broad engineering education which is supple- 
mented with special training in the nuclear field. The student 
is prepared for responsible positions in industry or for study at 
the graduate level. 

The following minimum standards for entrance to the soph- 
omore year of the program must be met by September: A cumu- 
lative average of 2.00, no unremoved failures, and grades of C 
or better in freshman physics and mathematics. A student in 
the program is expected to do much better than this minimum. 


NUCLEAR ENGINEERING 


SOPHOMORE YEAR 
First Semester 


EE 

205 

Basic Electrical Engineering Laboratory 

(0-3/2) 0 

EE 

21 1 

Fundamentals of Electricity 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

NU 

201 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

205 

Physics 

(4-2)4 



General Elective 

(3-0)3 



Total hours 

(17-3 Vi) 1‘ 



Second Semester 


EE 

206 

Basic Electrical Engineering Laboratory 

(0-3/2) 1 

EE 

212 

Introductory Electronics 

(3-0)3 

MA 

206 

Differential Equations 

(3-0)3 

NU 

202 

Introduction to Nuclear Engineering 

(3-0)3 

PH 

208 

Modern Physics 

(3-2)4 



General Elective 

(3-0)3 


Total hours (15-3 Vi) 17 
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JUNIOR YEAR 
First Semester 


MA 

301 

Functions and Their Applications 

ME 

341 

Thermodynamics 

NU 

301 

Radiological Health 

NU 

305 

Nuclear Instrumentation 

PH 

363 

Introductory Nuclear Physics 
General Elective 


(3-0)3 
(3-0) 3 
(3-0)3 
(2-4)3 
( 3 - 0) 3 
(3-0) 3 


Total hours (17-4) 18 




Second Semester 



MA 

302 

Functions and Their Applications 


(3-0) 3 

ME 

342 

Thermodynamics 


(3-0) 3 

ME 

382 

Fluid Mechanics 


(3-0) 3 

NU 

302 

Radiological Health 


(3-0) 3 

NU 

3C6 

Nuclear Instrumentation 


(2-4) 3 



General Elective 


(3-0)3 




Total hours 

(17-4) 18 



SENIOR YEAR 





First Semester 



MA 

459 

Digital Computer Programming and 





Numerical Analysis 


(2-3) 3 

ME 

443 

Heat Transfer 


(3-0) 3 

NU 

405 

Nuclear Reactor Engineering 


(3-0)3 

NU 

410 

Reactor Safety and Site Analysis 


(3-0)3 

NU 

493 

Nuclear Laboratory 


(0-6)2 



General Elective 


(3-0) 3 




Total hours 

(14-9) 17 



Second Semester 



CH 

484 

Elements of Radiochemistry 


(3-3)4 

MA 

460 

Digital Computer Programming and 





Numerical Analysis 


(2-3) 3 

NU 

406 

Nuclear Reactor Engineering 


(3-0)3 

NU 

494 

Nuclear Laboratory 


(0-6)2 

PH 

366 

Intermediate Nuclear Physics 


(3-0)3 



General Elective 


(3-0) 3 


Total hours (14-12) 18 
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NUCLEAR SCIENCE 


The course in Nuclear Science was the first to be offered 
by a publicly supported institution in New England. The curricu- 
lum emphasizes those fundamental subjects in physics and 
mathematics necessary for the basic education of a physicist 
who desires to work in this field, and thus prepares the grad- 
uate for advanced studies as well as for responsible positions in 
industry. 

The following minimum standards for entrance to the 
sophomore year of the program must be met by September: A 
cumulative average of 2.00 and no unremoved failures; in fresh- 
man physics and mathematics only, a cumulative average of 2.50 
and no unremoved grades below C — . A student in the program 
is expected to do much better than this minimum. 

SOPHOMORE YEAR 


First- Semester 


LL 

261 

Elementary Technical German 



or 



LL 

263 

Elementary French 



or 



LL 

265 

Elementary Technical Russian 

(3-0)3 

MA 

205 

Calculus and Analytic Geometry 

(4-0)4 

PH 

205 

Physics 

(4-2)4 

PH 

209 

Problems in Physics 

(1-0)1 

PH 

257 

Electric Circuits 

(2-0)2 

PH 

293 

Laboratory Practice 

(1-2) 1 



Total hours 

(18-4) 11 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

LL 

262 

Elementary Technical German 



or 



LL 

264 

Elementary French 



or 



LL 

266 

Elementary Technical Russian 

(3-0)3 

MA 

206 

Differential Equations 

(3-0)3 

PH 

242 

Modern Physics 

(3-2)4 

PH 

258 

Electrical Measurements 

(1-3)2 



General Elective 

(3-0) 3 


Total hours (16-5) 18 
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JUNIOR YEAR 
First Semester 


MA 

301 

Functions and Their Applications 

PH 

311 

Intermediate Mechanics 

PH 

345 

Atomic and Nuclear Physics 

PH 

353 

Electromagnetic Theory 

PH 

393 

Experimental Physics 



General Elective 


(3-0) 3 
(3-0)3 
(3-0)3 
(3-0)3 
(1-3)1 
(3-0)3 


Total hours (16-3)16 


Second Semester 


MA 

302 

Functions and Their Applications 

PH 

312 

1 n ter mediate Mechanics 

PH 

346 

Atomic and Nuclear Physics 

PH 

354 

Electromagnetic Theory 

PH 

394 

Experimental Physics 

General Elective 


(3-0)3 
(3-0)3 
(3-0) 3 
(3-0)3 
(1-3)1 
(3-0)3 


Total hours (16-3)16 


SENIOR YEAR 
First Semester 

MA 433 Matrix Algebra 

NU 301 Radiological Health 

NU 305 Nuclear Instrumentation 

NU 493 Nuclear Laboratory 

General Elective 
Technical Elective 


(3-0)3 

(3-0)3 

(2-4)3 

( 0 - 6)2 

(3-0)3 

3 


Total credit hours 17 


MA 573 
NU 405 
PH 405 
PH 41 1 
PH 471 
PH 565 


Technical Electives 

Functions of a Complex Variable 
Nuclear Reactor Engineering 
Introduction to Theoretical Physics 
Quantum Theory 
Solid State Physics 

Nuclear and Electron Spin Resonance Phenomena 


(3-0) 3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0) 3 
(3-0) 3 
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SENIOR YEAR 
Second Semester 


CH 

484 

Elements of Radiochemistry 

(3-3)4 

NU 

306 

Nuclear Instrumentation 

(2-4)3 

NU 

494 

Nuclear Laboratory 

(0-6)2 



Three approved Electives 

9 


Total credit hours 1 8 

Technical Electives 


MA 

484 

Probabilities 

(3-0)3 

MA 

526 

Modern Algebra 

(3-0)3 

NU 

302 

Radiological Health 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

PH 

412 

Quantum Theory 

(3-0)3 

PH 

424 

Introduction to Statistical Physics 

(3-0)3 

PH 

462 

Nuclear Physics 

(3-0)3 

PH 

472 

Solid-State Physics 

(3-0)3 

PH 

524 

Low Temperature Physics 

(3-0)3 
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PAPER ENGINEERING 


This curriculum has a hard core of chemical engineering 
subjects coupled with several in pulp and paper manufacture and 
the converting of paper. Emphasis is placed on the engineering 
and design aspects of this branch of engineering science, Grad- 
uates may go directly into industry or may continue with gra 
uate studies either in Paper Engineering or in Chemical Engineer- 

ing. 

As the fifth largest industry in the United States, the paper 
industry offers employees both stability and excellent oppor- 
tunities for advancement. The increasing complexity of pulp 
and paper operations and the growth of paper converting, in- 
volving plastics, chemicals, metals, and other materials, have 
created an intense and growing demand for men with sound 
engineering training and a basic knowledge of the industry. 
Graduates of the Paper Engineering course are qualified to enter 
the paper industry in research and development, production, 
sales and market development, or management. 

The interest of the industry in Paper Engineering graduates 
is evidenced by the generous scholarships available to students 
enrolled in this program. Five four-year scholarships amounting 
to $2,000 for the four-year period are available, and other 
scholarships are granted based on individual scholastic records. 


SOPHOMORE YEAR 
First Semester 


CH 

201 

Organic Chemistry 

CH 

209 

Analytical Techniques 

CHE 

203 

Introduction to Chemical Engineering 

LL 

209 

Technical Report Writing 

MA 

205 

Calculus and Analytic Geometry 

PH 

205 

Physics 


Total hours 


(3-3)4 
(1-3)2 
(3-0)3 
( 2 - 0) 2 
(4-0)4 
(4-2)4 


(17-8) 19 


Second Semester 


CH 

202 

Organic Chemistry 

CHE 

204 

Industrial Stoichiometry 

EE 

355 

Electrical Controls and Power Circuits 

LL 

214 

Introduction to American Literature 

MA 

206 

Differential Equations 


(3-3)4 
(3-0)3 
(P/2-1 VP 3 
( 3 - 0) 3 
( 3 - 0) 3 


Total hours (15-4 Vi) 16 
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JUNIOR YEAR 




First Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

CHE 

303 

Chemical Engineering 1 

(3-0) 3 

CHE 

31 1 

Chemical Engineering Thermodynamics 

(3-0)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

PA 

301 

Engineering Analysis of Pulp Systems 

(3-0)3 

PA 

307 

Analysis and Design of Testing * 

(3-0)3 



Total hours 

(18-3) 19 


* ROTC 

Students take AS 301. 




Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CHE 

304 

Chemical Engineering II 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 

PA 

302 

Engineering Analysis of Paper Systems 

(3-0)3 

PA 

308 

Pulp and Paper Laboratory 

(0-6)2 



General Elective * 

3 



Total credit hours 18 


* ROTC 

Students take AS 302. 




SENIOR YEAR 




First Semester 


CHE 

405 

Chemical Engineering III 

(3-0) 3 

CHE 

41 1 

Unit Operations Laboratory 

(0-6)2 

CHE 

313 

Industrial Instrumentation * 

(3-0)3 

EC 

201 

Economics 1 

(3-0) 3 

PA 

403 

Engineering Analysis of Converting Processes 

(3-0)3 

PA 

405 

Converting Laboratory 

(0-6)2 


Total credit hours 16 

ROTC Students take AS 401. 


Second Semester 

t 

CHE 412 Unit Operations Laboratory (0-6)2 

EC 202 Economics II (3-0)3 

PA 410 Engineering Analysis of Paper Processing (3-0)3 

Technical Elective * or General Elective 3 

General Elective 3 

General Elective 3 


Total credit hours 17 


v ROTC Students take AS 402. 
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PHYSICS 


This program was developed to meet the demands of in- 
dustry, education, and government for research personnel and 
teachers with an intensive training in physics. It should be con- 
templated only by those with superior competence in mathe- 
matics. 

The following minimum standards for entrance to the 
sophomore year of the program must be met by September: A 
cumulative average of 2.00 and no unremoved failures; m fresh- 
man physics and mathematics courses only, a cumulative aver- 
age of 2.50 and no unremoved grades below C — . A student in 
the program is expected to do much better than this minimum. 


LL 261 
or 

LL 263 
or 

LL 265 
MA 205 
PH 205 
PH 209 
PH 257 
PH 293 


SOPHOMORE YEAR 
First Semester 

Elementary Technical German 


Elementary French 

Elementary Technical Russian 
Calculus and Analytic Geometry 
Physics 

Problems in Physics 
Electric Circuits 
Laboratory Practice 
General Elective 


(3-0)3 
(4-0)4 
(4-2)4 
( 1 - 0)1 
( 2 - 0)2 
( 1 - 2)1 
(3-0) 3 


Total hours (18-4) 18 




Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

LL 

262 

Elementary Technical German 



or 



LL 

264 

Elementary French 


LL 

or 

266 

Elementary Technical Russian 

(3-0)3 
(3-0)3 
(3-2)4 
(1-3)2 
(3-0) 3 

MA 

206 

Differential Equations 

PH 

242 

Modern Physics 

PH 

258 

Electrical Measurements 

General Elective 


Total hours (16-5) 18 
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JUNIOR YEAR 
First Semester 


MA 

301 

Functions and Their Applications 


(3-0) 3 

PH 

31 1 

Intermediate Mechanics 


(3-0) 3 

PH 

345 

Atomic and Nuclear Physics 


(3-0) 3 

PH 

353 

Electromagnetic Theory 


(3-0) 3 

PH 

393 

Experimental Physics 


(1-3)1 



General Elective 


(3-0)3 




Total hours 

(16-3) 16 



Second Semester 



MA 

302 

Functions and Their Applications 


(3-0) 3 

PH 

312 

Intermediate Mechanics 


(3-0) 3 

PH 

346 

Atomic and Nuclear Physics 


(3-0) 3 

PH 

354 

Electromagnetic Theory 


(3-0) 3 

PH 

394 

Experimental Physics 


(1-3)1 



General Elective 


(3-0)3 




Total hours 

(16-3)16 


SENIOR YEAR 
First Semester 


PH 

41 1 

Quantum Theory 

(3-0) 3 

PH 

493 

Advanced Laboratory 

(1-3)2 



Experimental Elective 

3 



Three Approved Electives 

9 




Total credit hours 1 7 



Experimental Electives 


PH 

443 

Spectrographic Methods 

(2-3) 3 

PH 

445 

X-Ray Diffraction 

(1-6)3 



Second Semester 


PH 

412 

Quantum Theory 

(3-0) 3 

PH 

494 

Advanced Laboratory 

(1-6)3 



Experimental Elective 

3 



Two Approved Electives 

6 




Total credit hours 15 



Experimental Electives 


PH 

448 

Electron Microscopy and Electron Diffraction (2-3)3 

PH 

450 

Infrared Radiation 

(2-3)3 

PH 

454 

Piezoelectric Crystals 

(2-3)3 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers In order 
that he may cope effectively with the many d.vers.f.ed prob- 
lems confronting the expanding plastics industry strong emp asi 
is D |aced on the study of engineering and chemical principles in- 
lolved t design, process^, and fabrication of polymer, c ma- 

tenal However the close relationship existing between the physi- 
cal behavior and chemical structure of polymers makes ; it man- 
datory to include a number of chemistry courses not tradit.ona y 

found in most engineering curricula. ctatictirs and 

Subjects dealing with polymer properties, statistics, and 

quality control augment the basic courses in mathematics, sc - 

ences, engineering, and plastics technology to round out a well 

^^^tudents electing Plastics Technology are privileged to be- 
come affiliated with the first student chapter of the ,nter " at,ona ' 
Society of Plastics Engineers, an opportunity which affords each 
student member an early and rewarding professional association. 


CH 201 
CH 21 1 
MA 205 
PH 205 
PI. 201 


CH 202 
CH 212 
EE 355 
LL 314 
PL 202 


SOPHOMORE YEAR 


First Semester 


Organic Chemistry 

(3-3)4 
(3-3 ) 4 

Quantitative Analysis 

Calculus and Analytic Geometry 

Physics 

Introduction to Polymeric Materials 

(4-0)4 

(4-2)4 

(2-0)2 


Total hours (16-8)18 


Second Semester 

Organic Chemistry 

Qualitative Analysis 

Electrical Controls and Power Circuits 

Continental Literature Since the Renaissance 

Introduction to Polymeric Materials 

Elective * 


(3-3)4 
(3-0)3 
(1 1 / 2 -I V 2 > 3 
( 3 - 0) 3 
( 2 - 0)2 
(3-0) 3 


Total hours ( 1 5 ’A -4 VS ) 1 8 


* MA 206 Differential Equations recommended for advanced deg 
preparation. 
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JUNIOR YEAR 


First Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

: EC 

201 

Economics 1 

(3-0) 3 

MA 

383 

Statistical Methods 

(3-0) 3 

ME 

261 

Machine Tool Laboratory 

(1-2)1 

ME 

313 

Mechanics of Solids 1 

(3-0) 3 

PL 

301 

Plastics Technology 

(2-2)3 


Total hours (15-7)17 

* ROTC students will substitute AS 301. 


Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

EC 

202 

Economics II 

(3-0)3 

ME 

374 

Plastics Mold Design and Construction 

(1-2)1 

ME 

376 

Materials Science 

(3-2) 3 

ME 

378 

Mechanics of Solids II 

(3-0) 3 

PL 

302 

Plastics Technology 

(2-2)3 


Total hours (15-9) 17 

* ROTC students will substitute AS 302. 




SENIOR YEAR 




First Semester 


CH 

403 

Chemistry of High Polymers 

(3-4)4 

ME 

493 

Industrial Instrumentation 

(2-0)2 

PL 

401 

Plastics Technology 

(2-3)3 

PL 

403 

Properties of Polymers 

(0-3) 1 

PL 

41 1 

Plastics Seminar 

(1-0) 1 

PL 

413 

Introduction to Polymer Physics 

(2-0) 2 



Elective 

(3-0)3 



Total hours ( 

13-10) 16 



Second Semester 


CH 

404 

Chemistry of High Polymers 

(3-4)4 

ME 

382 

Fluid Mechanics 

(3-0) 3 

PL 

402 

Plastics Technology 

(2-3)3 

PL 

404 

Properties of Polymers 

(0-3) 1 

PL 

412 

Plastics Seminar 

(1-0)1 

PL 

414 

Introduction to Polymer Physics 

(2-0)2 



Elective 

(3-0)3 



Total hours ( 

14-10) 17 



Suggested Electives 


CH 

423-424 

Advanced Organic Chemistry (3-0) 

(3-0) 6 

IM 

483 

Statistical Quality Control 

(3-0) 3 

LL 

261-262 

Elementary Technical German (3-0) 

(3-0) 6 

MA 

206 

Differential Equations 

(3-0)3 
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TEXTILE CHEMISTRY 


The curriculum in Textile Chemistry is designed to provide 
a sound foundation in the basic principles of chemistry combined 
with a knowledge of chemical applications in the fiber and tex- 
tile fields. Graduates are particularly prepared for positions in 
industrial organizations oriented toward chemicals for textile 
applications and fiber development and processing. 


SOPHOMORE YEAR 


First Semester 


CH 

201 

Organic Chemistry 

CH 

207 

Electrolytic Solutions 

CH 

209 

Analytical Techniques 

MA 

205 

Calculus and Analytic Geometry 

PH 

205 

Physics 

TC 

201 

Introduction to Textiles 


Total hours 


(3-3)4 
(2-3)3 
(1-3)2 
(4-0)4 
(4-2)4 
( 2 - 0) 1 


(16-11)18 


Second Semester 


CH 

202 

Organic Chemistry 

CH 

210 

Analytical Chemistry 

MA 

384 

Statistical Methods 

PH 

206 

Physics 

TC 

202 

Chemistry and Physics of Fibers 


(3-3)4 
(3-6)5 
( 3 - 0) 3 
(4-2)4 
(3-0) 3 


Total hours (16-11)19 


JUNIOR YEAR 
First Semester 


CH 

331 

Physical Chemistry 

EC 

201 

Economics 1 

TC 

301 

The Purification of Fibers 

TC 

31 1 

Chemical Textile Testing 

TE 

471 

Textile Evaluation 



General Elective 


(3-3)4 
(3-0)3 
(2-3)3 
(3-0)3 
(2-3)3 
( 3 - 0) 3 


Total hours (16-9)19 
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Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CH 

334 

Colloid Chemistry 

(3-0)3 

CH 

342 

Organic Qualitative Analysis 

(1-6)3 

EC 

202 

Economics II 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective * 

3 


Total credit hours 19 




SENIOR YEAR 




First Semester 


CH 

41 1 

Advanced Analytical Chemistry 

(2-4)3 

TC 

403 

The Principles of Dyeing and Printing 

(2-6)4 

TC 

41 1 

Chemical Technology of Finishing 1 

(3-1)3 



General Elective 

(3-0)3 



Two Technical Electives* 

6 



Total 

credit hours 1 9 



Second Semester 


TC 

404 

Theory of Dyeing 

(3-4)4 

TC 

412 

Chemical Technology of Finishing II 

(3-2)4 



General Elective 

(3-0)3 



Two Technical Electives* 

6 


Total credit hours 17 


* MA 206 is recommended as the technical elective in the junior year if 
graduate study is planned. 

, I?? h "‘ C 3 al ® lectives in the senior year must include six credits selected 
from CH 423-424,* CH 431-432,* or CH 443-444.* 

It is recommended that the remaining credits be taken in CH 403-404. 


TEXTILE ENGINEERING 


This course is based on a sound training in mathematics and 

science and their application to the so'ution o techmca 1 prob^ 

lems The curriculum is similar to and related 
Mechanical Engineering but includes sufficient s u b |e cts ,n tex- 
tile science to qualify the student for positrons in either p o 

duction or research in the textile industry. . , 

This curriculum is accredited by the Engineers Council for 

Professional Development. 


SOPHOMORE YEAR 


EC 201 
EE 205 
EE 21 1 
MA 205 
ME 215 
PH 205 


EC 202 
EE 206 
EE 212 
MA 206 
ME 216 
ME 264 
TE 212 


First Semester 


Economics I 

Basic Electrical Engineering Laboratory 
Fundamentals of Electricity 
Calculus and Analytic Geometry 
Analytic Mechanics I 
Physics 

Total hours 


(3-0)3 
(0-1 Vi)0 
(3-0)3 
(4-0)4 
(3-0)3 
(4-2)4 


( 17 - 31 / 2 ) 17 


Second Semester 

Economics II 

Basic Electrical Engineering Laboratory 
Introductory Electronics 
Differential Equations 
Analytic Mechanics II 
Metals Processes 
Fiber Science 

Total hours 


(3-0)3 
(0-1 Vi) 1 
(3-0)3 
(3-0)3 
( 3 - 0) 3 
( 1 - 2) 1 
(3-1)3 


(16-41/2) 17 


JUNIOR YEAR 


First Semester 


MA 

355 

Digital Computer Programming 


(2-2)2 
(3-0) 3 

MA 

383 

Statistical Methods 


(3-0) 3 

ME 

31 1 

Mechanics of Materials 


(3-0) 3 

ME 

345 

Thermodynamics 


\ J r -J 

(2-0) 2 

: ME 

377 

Elements of Materials Science 


(3-1)3 

TE 

363 

Textile Systems 1 


(3-0) 3 



General Elective 

Total hours 

(19-3) 19 


* ROTC students will substitute AS 301. 
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Second Semester 


EE 

323 

Electrical Energy Conversion 


(3-2)4 

ME 

314 

Mechanical Engineering Laboratory 

II 

(0-3) 1 

•ME 

346 

Thermodynamics 


(3-0)3 

ME 

384 

Fluid Mechanics 


(3-0)3 

TE 

364 

Textile Systems II 


(3-2) 3 

TE 

366 

Textile Systems III 


(2-1)2 



General Elective 


(3-0)3 




Total hours 

(17-8) 19 


* ROTC students will substitute AS 302. 





SENIOR YEAR 





First Semester 



ME 

394 

Automatic Control Systems 1 


(3-0)3 

ME 

415 

Mechanical Engineering Laboratory II 

1 

(0-3) 1 

ME 

421 

Machine Design 


(2-3)3 

ME 

445 

Heat Transfer 


(3-0)3 

TE 

467 

Textile Systems IV 


2 (- 1 ) 2 

TE 

483 

Engineering Design of Textile Structures 

(3-0)3 



General Elective 


(3-0)3 




Total hours 

(16-7) 18 



Second Semester 



ME 

416 

Senior Project 


(0-3) 1 

TE 

472 

Textile Evaluation 


(2-3)3 

TE 

482 

Application of Scientific Methods to Textile Processes (3-0)3 

TE 

484 

Engineering Design of Textile Structures 

(3-0)3 



Two General Electives 


(6-0) 6 



Technical Elective (Textile) 


3 


t 


Total credit 

hours 1 9 
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TEXTILE TECHNOLOGY 


This course of study is designed to equip its students with 
a well-rounded understanding of the theory and principles re- 
lating to the processing of textile materials. At the same time it 
provides the scientific basis necessary to understand and apply 
this technological knowledge. Basic purpose of the program is 
to prepare students to become competent textile technologists 
for eventual supervisory, administrative, or executive positions 
within the industry and its allied fields. To achieve this end, a 
comprehensive course covers the basic theory, principles, and 
applications of the major phases of textile manufacture utilizing 
all the common fibers, both natural and man-made, and all fabri- 
cating processes. 

SOPHOMORE YEAR 


First Semester 


EC 

201 

Economics 1 

EE 

21 1 

Fundamentals of Electricity 

EE 

205 

Basic Electrical Engineering Lab. 

MA 

205 

Calculus and Analytical Geometry 

ME 

215 

Analytic Mechanics 1 

PH 

205 

Physics 


( 3 - 0) 3 
(3-0)3 
( 0-1 Vz ) 0 
(4-0)4 
( 3 - 0) 3 
(4-2)4 


Total hours (17-3 Vi) 17 


Second Semester 


EC 

202 

Economics II 

EE 

212 

Introductory Electronics 

EE 

206 

Basic Electrical Engineering Lab 

ME 

216 

Analytic Mechanics II 

ME 

264 

Metals Processes 

TE 

206 

Textile Physics 

TE 

212 

Fiber Science 


(3-0)3 
(3-0)3 
( 0-1 Vz) 1 
( (3-0)3 
( 1 - 2) 1 
(3-0)3 
(3-1)3 


Total hours (16-4 '/ 2 ) 1 *7 
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JUNIOR YEAR 


First Semester 


MA 

355 

Digital Computer Programming 

MA 

383 

Statistical Methods 

ME 

377 

Elements of Materials Science 

TE 

361 

Technology of Yarns 1 



Two General Electives 


( 2 - 2) 3 
(3-0)3 
( 2 - 0)2 
(3-1 ) 3 
( 6 - 0)6 


Total hours ( 1 6-3) 1 7 


Second Semester 


EE 

323 

Electrical Energy Conversr 

ME 

344 

Heat & Power 

ME 

384 

Fluid Mechanics 

TE 

362 

Technology of Yarns II 

TE 

364 

Textile Systems II 

General Elective 


(3-2)4 
(3-0) 3 
(3-0)3 
(3-1)3 
(3-1)3 
(3-0)3 


Total hours ( 1 8-4) 1 9 


SENIOR YEAR 
First Semester 


ME 

421 

Machine Design 

TE 

435 

Advanced Fabric Technology 

TE 

457 

Technology of Finishing 

TE 

483 

Engineering Design of Textile Structures 

TE 

485 

Statistical Quality Control 



Geneial Elective 


(2-3)3 
(3-1)3 
(3-0) 3 
(3-0)3 
(3-0) 3 
(3-0)3 


Total hours 


Second Semester 


TE 

458 

Technology of Finishing 

TE 

472 

Textile Evaluation 

TE 

474 

4 

Instrumentation for Textiles 

TE 

484 

Engineering Design of Textile Structures 

TE 

434 

Technology of Knitting 



Technical Elective (textile) 


(17-4) 18 


( 1 - 2)2 

(2-3)3 

(2-2)3 

(3-0)3 

(3-1)3 

3 


Total credit hours 17 
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SUBJECT DESCRIPTIONS 


ings: 

AS 

BA 

Bl 

CH 

CHE 

EC 

EE 

IM 

LL 

MA 


Subjects are listed alphabetically under the following head- 


Aerospace Studies 
Business Administration 
Biology 
Chemistry 

Chemical Engineering 
Economics 

Electrical Engineering 
Industrial Management 
Languages and Literature 
Mathematics 


ME 

Mechanical 


Engineering 

NU 

Nuclear Science 


and Engineering 

PA 

Paper 

PH 

Physics 

PL 

Plastics 

SS 

Social Sciences 

TC 

Textile Chemistry 

TE 

Textiles 


The number following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 
subject is normally studied, e.g., LL 1 1 1 is a freshman subject, 
but LL 474 is a senior subject. Subjects in the 500 series are 
restricted to graduate students. An asterisk following the sub- 
ject number, e.g., PH 411-412*, indicates a subject which, al- 
though it is primarily for undergraduates, may ordinarily be 
taken for full graduate credit. 

Odd numbers designate subjects offered in the first semes- 
ter, even numbers designate subjects offered in the second 
semester. Hyphenated numbers indicate subjects continuing 
throughout the year. 

Prerequisites are shown in brackets, e.g., [CH 423]. No 
student can be officially registered in a subject until the indicated 
prerequisites have been satisfactorily completed. 

Numbers following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses, numbers in- 
dicate credit hours. For example, (2-6) 4 means 2 hours of lec- 
ture or recitation and 6 hours of laboratory for 4 credits, (2-3) 
(1-6)6 indicates 2 hours of lecture or recitation and 3 hours of 
laboratory for the first semester followed by 1 hour of lecture 
or recitation and 6 hours of laboratory the second semester, for 
a total credit of 6. 
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AEROSPACE STUDIES 


AS 101-102 World Military Systems I and II (1-1) (1-1)2 

An introductory course exploring the causes of the present 
world conflict, the role and relationship of military power to the 
conflict, and the responsibility of an Air Force officer. The 
course begins with a discussion of the factors from which differ- 
ing political philosophies have evolved. It continues with a tri- 
dimensional analysis of the three prime political philosophies 
which have guided segments of society in the twentieth century. 
This is followed by a discussion of the means that nations de- 
velop to pursue their objectives and how they confront each 
other in the use of these means. The course then treats individ- 
ual military systems, with emphasis upon the U.S. Department 
of Defense and the U.S. Air Force. 

AS 201-202 World Military Systems (1-1) (1-1)2 

III and IV 

[AS 101-102] 

Continued study of world military forces and the political- 
military issues surrounding the existence of these forces. This 
includes a study of the United States Army and the United States 
Navy and their doctrines, missions, and employment concepts; 
a study of the military forces of NATO, CENTO, and SEATO 
and their roles in free world security; and an investigation of 
the military forces of the USSR, the Soviet Satellite armies, and 
the Chinese Communist Army. An analysis of the trends and 
implications of world military power. 

AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the nature of war; development of 
airpower in the United States; mission and organization of the 
Defense Department; Air Force concepts, doctrine, and employ- 
ment, asfronautics and space operations; and the future develop- 
ment of aerospace power, including United States space pro- 
grams, vehicles, systems, and problems in space exploration. The 
above areas are studied through the media of briefings, discus- 
sions, debates, and written reports by the student to improve 
his communicative skills. 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

[AS 301 -302] 

A study of professionalism, leadership, and management, 
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including the meaning of professionalism; professional respon- 
sibilities; the military justice system; leadersh.p theory, func- 
tions, and practices; management principles and functions, 
problem solving; and management tools, practices, and controls. 
The above areas are studied through the media of discussions, 
briefings, and written reports by the student to improve his 

ability to communicate. 


108 


BUSINESS ADMINISTRATION 


BA 141-142 Accounting I and II (2-2) (2-2)6 

Accounting concepts and techniques as tools for administra- 
tion of the economic activity of the business enterprise. Meth- 
ods of recording, reporting, and interpreting the financial data 
of the business unit. 

BA 241-242 Accounting III and IV (3-0) (3-0)6 

[BA 142] 

Greater analysis of the fundamental processes of account- 
ing, with special attention to the major areas of the balance sheet 
and the effect of asset revaluations upon the accounts and state- 
ments. 

BA 321 Marketing Principles (3-0)3 

[EC 202 or EC 201 taken concurrently] 

Analysis of modern methods of marketing and merchandis- 
ing as they are related to consumer, producer, and middleman. 

BA 322 Market Problems (3-0)3 

[BA 321] 

[For students in Business Administration] 

An analytic approach to marketing strategy in relation to 
the problems of organization, coordination, and control. Price 
policies, the governments role in marketing, and physical 
distribution. 

BA 324 Industrial Marketing (3-0)3 

[BA 321] 

, [For students in Industrial Management] 

Problems of marketing industrial goods. Distribution chan- 
nels, price policies, product line planning, and marketing pro- 
grams. 

BA 325 Advertising (3-0)3 

[BA 321] 

The relation of advertising to modern business organization 
and its place in marketing and distribution. 
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BA 326 


(3-0)3 


Marketing Research 

[BA 321] 

Measuring potential, design of experiments, data collec 
tion, sampling, questionnaires, study of promotional efforts, 
market testing, and controls. 


BA 331 


Business Finance (3-0)3 

[BA 142, EC 202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 


BA 332 


(3-0)3 


Money and Banking 

[EC 201] 

The role of money and monetary policy in the United 
States. The banking structure, the Federal Reserve System, other 
financial institutes, and international monetary systems. 


BA 334 


Investment Management (3-0)3 

[BA 331] 

Principles of investment, including security analysis, port- 
folio management and market analysis. 

BA 341-342 Accounting V and VI (3-0) (3-0>6 

Advanced accounting comprising the bridge between ac- 
counting principles and the actualities of large-volume modern 
business. The measures and means necessary to marshal ac- 
counting information for internal control and for service to 
management at all levels. 


BA 344 


(2-2)3 


Cost Accounting 

[BA 142] 

[For Accounting Majors] 

Job lot, process, and standard cost systems, including joint 
and byproduct problems, and the managerial uses of cost data. 


BA 346 


(2-2)3 


Managerial Accounting 

[BA 142] 

[For Non-accounting Majors] 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 
are utilized. 
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BA 362 Business Law (3-0)3 

The principles of commerical law, including contracts, 
agency, sales, partnerships, corporations, negotiable instruments, 
bailments and carriers, insurance, personal property, real prop- 
erty, suretyship and guarantees, and bankruptcy. 

BA 371-372 Production Management (3-0) (3-0)6 

I and II 

The internal organization and productive process of the 
manufacturer, including the management functions of planning, 
directing, and administration in relation to production. Plant 
layout, materials handling, inventory control, quality control, 
and time and motion study systems. 

BA 402 International Business Operations (3-0)3 

[EC 202] 

The distinctive features of international commerce, in- 
cluding government policies, multinational corporate problems, 
foreign exchange, tax problems, and special licensing and agency 
arrangements. 

BA 403 Electronic Data Processing (3-0)3 

The role of digital computers in the solution of management 
problems. The preparation and solution of sample problems on 
the Institute’s IBM 1620 installation. 

BA 421 Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
source selection, forward buying, and speculation, as applied to 
the industrial enterprise. 

BA 423 Marketing Management (3-0)3 

[BA 321] 

Problems of marketing, especially from the point of view 
of the formulation of business policy. 

BA 426 Sales Management (3-0)3 

[BA 321] 

Management of the selling function in its broad aspect. 
Sales organization, compensation, selection, training, and super- 
vision. Market research, product packaging and development, 
and distribution policies. 




CLASSROOM DESIGNATION: 

LETTER PREFIX REFERS TO BUILDING 
FIRST NUMBER INDICATES FLOOR 

HENCE, ROOM K-311 IS LOCATED IN KITSON HALL, 3rd FLOOR 

BOOKSTORE: SECOND FLOOR, SOUTHWICK HALL. 

DIVISION OF EVENING STUDIES OFFICE: BASEMENT, CUMNOCK HALL. 
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B A 43 1 Financial Management (3-0)3 

[BA 331] 

Advanced study of financial management principles. Em- 
phasis on problem analysis and problem solving. 

BA 441 Auditing (3-0)3 

[LBA 342] 

Duties and responsibilities of the auditor, kinds of audits, 
programs of audit, and auditor statements and reports. 

BA 444 Accounting Systems (3-0)3 

[BA 342] 

Principles of system design; internal control, division of 
labor, routing of business papers, and procedural practices; sys- 
tems modifications; and relationship of theory and practice ot 

accounting to systems. 

BA 445 Tax Accounting (3-0)3 

[BA 342] 

Tax problems of partnerships, corporations, reorganizations, 
personal holding companies, trusts, gifts, and estates. Problems 
and interpretations of the internal revenue code and regulations 
of both the Federal and State agencies. 

BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and plan- 
ning of members of the work force, including such matters as 
employee health and safety, welfare, education, and wage and 
salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451] 

Human interaction and group behavior in organized indus- 
trial settings. Interpersonal and intergroup conflict, motivation, 
and leadership. Case problems. 

BA 481 Insurance (3-0)3 

Theory of risk, physical and moral hazards, types of in- 
surance carriers, and basic features of each of the principa 
kinds of insurance. 

BA 492 Transportation (3-0)3 

Social and economic aspects of transportation problems as 
revealed by analysis of the nature, history, and problems ot 
transportation agencies of the United States. 


BA 500 Research Seminar (3-0)3 

[Permission of Department Head] 

Designed to give the better Business Administration student 
an opportunity, under the direction of a faculty member, to do 
research in, and report on, an area of special interest. 


115 






BIOLOGY 


81 101-102 Introductory Biology (3-2) (3-2)8 

A series of lectures and demonstrations designed to intro- 
duce the student to the principles and characteristics of living 
forms, with special reference to the cell and its metabolism and 
to the anatomy, physiology, and evolution of the major groups of 
the animal kingdom. 


CHEMISTRY 


CH 001-002 Chemical Principles (4-0 1 (4-0)6 

An introduction to the structure and reactivity of chemical 
species based on the periodic properties of the elements . Physi- 
cal aspects of chemical theory are stressed and correlated. 

CH 003-004 Chemical Principles Laboratory (0-2) (0-2)2 

The presentation of chemical principles in the form of 
concrete examples with illustration of the methods of an experi- 
mental science. Emphasis is placed on training in scientific ob- 
servation, systematic recording of data and the derivation of 
conclusions from experimental results. 


CH 105-106 


Introductory Chemistry (3-2) (3-2 8 

[not open to Chemistry majors] 

Selected topics of chemistry concerned with basic chemical 
principles as well as major industrial applications of inorganic 
chemistry. 


CH 201-202 


Organic Chemistry 

[CH 002] 


(3-3) (3-3)8 


The classification, nomenclature, structure, mechanism of 
reaction, and behavior in bulk of important kinds of organic 
species The laboratory work illustrates the experimental tech- 
niques which can be used to react, purify, characterize, and 
identify organic substances. 

CH 206 Qualitative Analysis (3-0)3 

[CH 002] 

[Primarily for students not majoring in chemistry] 

A lecture course dealing with the physical chemistry of 
aqueous electrolytic solutions. The nature and behavior of 
solutes and solutions; reaction rate theory and its relation to 
solubility, proton transfer, and other types of equilibria, and 
application of the above principles to problems of separation and 
identification. 

CH 207 Electrolytic Solutions (2-3)3 

[CH 002] 

[Primarily for students majoring in chemistry] 

An introduction to the physical chemistry of electrolytic 


solutions, with emphasis on aqueous systems. Reactions involv- 
ing ions, i.e., proton transfer, precipitation, complexation, and 
oxidation-reduction, studied rigorously both from a kinetic and 
an equilibrium approach. Extensive drill in calculations involv- 
ing equilibrium constants of various types. The laboratory serves 
to investigate quantitatively some of the phenomena discussed in 
lectures. 

CH 208 Inorganic Chemistry (3-0)3 

The chemical behavior, electronic and geometric structures, 
methods of preparation, reactions, and nomenclature of some of 
the more common elements and their compounds as well as 
some of the better-known transition and inner-transition ele- 
ments. The laboratory deals with the preparation and study of 
some of the more interesting compounds. 

CH 209 Analytical Techniques (1-3)2 

[CH 002] 

The fundamentals of analytical techniques, including basic 
gravimetric and volumetric measurements and their calculations. 

CH 210 Analytical Chemistry (3-6)5 

[CH 207 and CH 209] 

[Primarily for students majoring in chemistry] 

The fundamental principles of analytical chemistry, both 
qualitative and quantitative, including the separation, identifica- 
tion, and quantitative measurement of substances through 
chemical methods, chromatography, ion exchange, microscopy, 
fluorometry, and spectroscopy. 

CH 211 Quantitative Analysis (3-4)4 

[CH 002] 

[Primarily for students majoring in Plastics Technology] 

The fundamental principles of quantitative analysis. The 
principles and calculations of gravimetric and volumetric analy- 
sis, including some coverage of industrial applications. 

CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 202] 

A continuation of CH 202 laboratory involving additional 
laboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 
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CH 331 


Physical Chemistry (3-3)4 

[CH 002, CH 206 or CH 207, MA 205] 

Basic physical chemical approaches to studies of gases, laws 
of thermodynamics, solution properties, chemical and phase 
equilibria. 


CH 332 


Physical Chemistry (3-3)4 

[CH 331] 

Basic physical chemical approaches to studies of kinetics, 
statistical mechanics, atomic and molecular structure, spec- 
troscopy, and electrochemistry. 


CH 334 


(3-0)3 


Colloid Chemistry 

[CH 331 or equivalent] 

Theoretical properties of the colloid system. Interfacial 
phenomena, particle kinetics, electrical properties, and viscosity 
characteristics are studied. The character of lyophobic and lyo- 
philic sols, gels, and emulsions is developed from the above 
properties. 


CH 342 


Organic Qualitative Analysis (1-6) 3 

[CH 202; CH 206] 

Methods of identification of “unknown organic substances 
whose properties have been previously published in the chemical 
literature. 

CH 403-404 Chemistry of High Polymers (3-4) (3-4)8 

[CH 202, CH 332] 

The physical and organic chemistry of monomers and 
polymers, including a consideration of non-bonding forces, 
spectroscopic methods of structure determination, structure and 
property correlations, fractionation, thermodynamics, and meth- 
ods of molecular weight determination for polymers in solution; 
the kinetics of condensation and addition polymerization as 
applied to polymers and copolymers, mechanism of free radical 
and ionic polymerization, stereo-specific polymers, the chemistry 
of the more common polymer systems, and preparation of their 
corresponding monomers. 


CH 407-408 


Advanced Studies in Chemistry Credits to be 

arranged 

[Permission of the Chairman of the Chemistry Division 

and the instructor] 

Advanced work in analytical, organic, inorganic, physical, 
or textile chemistry, including literature survey, laboratory work, 
and reports. 
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CH 411 Advanced Analytical Chemistry (2-4)3 

[CH 21 1, CH 332] 

Advanced analytical techniques based on physical-chemical 
principles and utilizing instrumental methods wherever appli- 
cable. The analytical use of complexes, radiant energy methods, 
electrochemistry, chromatography, polarography, analytical ap- 
plications of radioisotopes, and physical methods of separation. 

CH 423-424* Advanced Organic Chemistry (3-0) (3-0)6 

[CH 202] 

Extension of first-year organic chemistry to include addi- 
tional classes of compounds and special topics. Emphasis is 
placed on synthetic methods, including the mechanism, scope, 
and limitations of the important name reactions in the field of 
synthetic organic chemistry. 

CH 431-432* Advanced Physical Chemistry (3-0) (3-0)6 

[CH 332 or equivalent] 

An extension of introductory physical chemistry for under- 
graduate majors and first-year graduate students in chemistry 
and related fields, with emphasis on classical and statistical 
thermodynamics as they apply to the various chemical phe- 
nomena. 

CH 443-444* Advanced Inorganic Chemistry (3-0) (3-0)6 

[CH 332] 

A treatment of the structure and reactions of the inorganic 
elements and their compounds, with emphasis on physical-chem- 
ical principles. Included are such topics as wave mechanics and 
the theory of the chemical bond, spectroscopy, inorganic stereo- 
chemistry, crystal field theory, reactions in nonaqueous solvents, 
coordination chemistry, and atomic structure, including the 
structure of the atomic nucleus. 

CH 481 Radiochemistry (3-3)4 

[CH 002, MA 205, PH 205] 

Fundamentals of radiochemistry, including radioactivity, 
atomic nuclei, nuclear reactions, reactors, and radiation detection 
and measurement, with emphasis on the use of radioactive ma- 
terials in chemical applications. Designed primarily for majors 
in chemistry and in allied fields. 

CH 484 Elements of Radiochemistry (3-3)4 

[CH 002] 

A review of chemical principles as applied to radiochemis- 
try, including coverage of such topics as radioactivity, nuclear 
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reactors, radiation chemistry, use of tracers in chemical applica- 
tion, and separation and study of fission products. 

CH 501 Interpretation of Data (3-0)3 

Mathematical methods of analyzing, plotting, and interpret 
ing experimental data. Lectures and exercises. 

CH 502 Absorption Spectrophotometry and (2-3)3 

Color Measurement 

Theory and application of absorption spectrophotometry to 
the qualitative and quantitative analyses of chemical substances 
in both transparent and opaque media in the ultraviolet, visible, 
and near infrared ranges, including theories of color, vision, and 
subjective color evaluation. 

CH 503-504 Chemistry of High Polymers (3-0) (3-0)6 

[CH 202, CH 332] 

An introduction to the physical and organic chemistry of 
high polymers for graduate students. Similar to CH 403-404 but 
with additional assigned reading. 

CH 505-506 Techniques of Polymer Chemistry (0-4) (0-4)2 

A laboratory subject to be taken concurrently with CH 503- 
504 and designed to acquaint a graduate student majoring in 
Polymer Science with the techniques used in the preparation, 
characterization, and investigation of macromolecular substances. 

CH 507-508 Chemistry Seminar (1-0) (1-0)2 

CH 512 Physical Chemistry of Surface-Active Agents (3-0) 3 

A series of lectures on the physicochemical principles in- 
volved in the use of surface-active agents. The surface and bulk 
properties of the agents are studied and related to the over-all 
technical properties and uses. 

CH 513 Chemical Applications of Spectroscopy (3-0)3 

and Spectrophotometry 

Theory, limitations, and applications of various types of 
spectroscopy to chemical research. Visible and ultraviolet, in- 
frared, microwave, nuclear magnetic, and electron paramagnetic 
resonance spectroscopy. Emphasis is given to the interpretation 
of spectra, with some importance placed on analytical applica- 
tions. 
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CH 514 Physicochemical Methods (2-0)2 

An outline of some of the more important physical methods 
of investigation and their applications to chemical research, in- 
cluding refractometry, polarimetry, microscopy, and chromatog- 
raphy (ion-exchange, adsorption, and gas) . 

CH 515 Advanced Laboratory Technique (1-3)2 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification of 
organic compounds, including high efficiency fractionation, vac- 
uum and molecular distillation, hydrogenation and reactions in 
inert atmospheres. 

CH 516 Chemical Literature (1-0)1 

Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. Ex- 
ercises in finding assembling and using such data. 

CH 517 Class Working (0-1)0 

Fundamental techniques in the preparation and assembling 
of glass apparatus. 

CH 521-522 Physical Organic Chemistry (3-0) (3-0)6 

[CH 424, CH 444] 

Modern concepts of molecular structure developed and re- 
lated to the physical and chemical properties of organic com- 
pounds. Polarization effects and reaction mechanisms consid- 
ered in detail. 

CH 527-528 Stereochemistry (3-0) (3-0)6 

The fundamental concepts of optical and geometrical iso- 
merism and the relationship of the stereostructures to the physi- 
cal and chemical properties of organic compounds. 

Offered in alternate years; offered in 1965-66. 

CH 531-532 Statistical Mechanics for Chemists (3-0) (3-0)6 

[CH 539 or equivalent] 

A continuation of the introductory statistical mechanics 
presented in CH 539. Current theories on such topics as con- 
figuration of polymer molecules, rubber elasticity, and solution 
structure, as well as principles of classical statistical mechanics. 
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CH 533-534 Quantum Mechanics for Chemists (3-0) (3-0)6 

[CH 539 or equivalent] 

A continuation of the introduction to quantum mechanics 
in CH 539. Current theories on such topics as quantum mechan- 
ical treatment of crystalline solids, imperfect gases and liquids, 
and electromagnetic susceptibilities. 


CH 535-536 


(3-0) (3-0)6 


Advanced Topics in 
Physical Chemistry 

Selected topics and recent advances in physical chemistry. 
Selection of topics is at the discretion of the instructor. 


CH 537 


(3-0)3 


Chemical Thermodynamics 

[CH 539 or equivalent] 

An advanced subject in chemical thermodynamics, with 
emphasis on the recent mathematical developments in the de- 
scription of chemical systems and with attention given to current 
experimental methods of obtaining thermodynamic data. The 
chemical and physical scientific literature is used extensively. 

CH 538 Rheology (3-0)3 

The general principles of the deformation and flow of mat- 
ter under stresses studied qualitatively and quantitatively. Hook- 
ean and non-Hookean elasticity and Newtonian and non-New- 
tonian flow related to the properties of materials, especially in 
the field of high polymers. 


CH 539 


(3-0)3 


Theoretical Chemistry 

[CH 443-444 or equivalent] 

The formal and group theoretical aspects of quantum chem- 
istry particularly as they apply to molecular structure and reac- 
tivity. 


CH 540 


Chemical Kinetics (3-0)3 

[CH 432 or equivalent] 

The theoretical and empirical treatment of chemical kinetic 
data as well as the methods of obtaining these data. Determina- 
tion of the order of reactions, factors influencing rates, applica- 
tion of rate studies in establishing hypotheses for reaction mech- 
anism, collision theory, and absolute rate theory. 


CH 541-542 


Graduate Thesis Credits to be 

arranged 

An independent investigation of a problem by the student 
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in conference with a faculty adviser and approved by the De- 
partment Head. A clear and systematic written presentation of 
the results is required. 

CH 551-552 Physical Chemistry of (3-0) (3-0)6 

Macromolecules 

[CH 404, CH 432] 

An advanced treatment of the physical chemistry of macro- 
molecules, including methods available for molecular structure 
determination. Consideration of the thermodynamic and statis- 
tical approaches to the theory of high-polymer solutions, with 
particular emphasis on molecular weight dependencies and a 
study of the kinetics of polymerization and depolymerization. 

Offered in alternate years; not offered in 1965-66. 

CH 553 Organic Chemistry of Macromolecules (3-0)3 

[CH 403, CH 424] 

An advanced study in polymer science concerned with mod- 
ern theoretical concepts and including mechanisms of formation 
and degradation of macromolecules. 

Offered in alternate years; offered in 1966-67. 

CH 554 Stereochemistry of Macromolecules (3-0)3 

[CH 404, CH 424] 

Stereochemical factors affecting the formation and proper- 
ties of macromolecules. 

Offered in alternate years; offered in 1966-67. 

CH 555 Polymer Physics (3-0)3 

A general treatment of the physical behavior of high-poly- 
mer systems. Lectures cover microscopic structure, including the 
structure of polymer molecules, intermolecular forces, first- and 
second-order transitions and macroscopic behavior including 
rheology and mechanical behavior, the kinetic theory of rubber 
elasticity, electrical, optical, and thermal properties. Compari- 
sons are made with other classes of materials from time to time 
to emphasize the unique properties of high polymers. 

Offered in alternate years; offered in 1966-67. 

CH 556 Physical Chemistry of Surfaces (3-0)3 

Energetics of surfaces, adsorption, monolayers and films, 
electrical aspects of surface chemistry, and reactions at inter- 
faces. 

Offered in alternate years; offered in 1966-67. 
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CH 561-562 Advanced Organic Synthesis (3-0) (3-0)6 

[CH 423-424 or equivalent] 

The application of known organic reactions to the synthesis 
of chemical species in such fields as the terpenes, steroids, alka- 
loids, antibiotics, and selected heterocyclic derivatives. 

Offered in alternate years; offered in 1966-67. 

CH 564 Organic Qualitative Analysis (1-6)3 

Similar to CH 342 but designed for graduate students ma- 
joring in chemistry. 

CH 566 Heterocyclic Chemistry (3-0)3 

Classification, nomenclature, structure, synthesis, and util- 

ity of the more important classes of heterocyclic compounds. 

Offered in alternate years; not offered in 1966-67. 

CH 567 Steroid Chemistry (3-0)3 

The chemistry of important classes of steroids with empha- 
sis on both chemical and physical methods of structure determin- 
ation. 
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CHEMICAL ENGINEERING 


CHE 203 Introduction to Chemical Engineering (3-0)3 

[CH 002, MA 108] 

Introduction to fundamentals of chemical engineering; 
curve plotting; elements of kinetics and chemical equilibria; 
development of Flow Sheets; introduction to material balances. 

CHE 204 Industrial Stoichiometry (3-0)3 

[CHE 203, MA 206 taken concurrently] 

Material balances and energy balances, including phase 
separation and thermochemistry and their applications to chemi- 
cal engineering processes. Development of unsteady-state con- 
cepts. 

CHE 303 Chemical Engineering I (3-0)3 

[CHE 204] 

Unit operations of fluid flow, mixing, materials handling, 
size reduction and separation, and filtration processes. 

CHE 304 Chemical Engineering II (3-0)3 

[CHE 303] 

Unit operations of heat transfer, evaporation and mass 
transfer. 

CHE 311 Chemical Engineering Thermodynamics (3-0)3 

[CHE 303 taken concurrently] 

Application of the first and second laws of thermodynamics 
to chemical engineering problems. Heats of reaction and en- 
thalpy changes as a function of temperature; fugacity and ac- 
tivity; state properties; homogeneous and heterogeneous equi- 
libria; electrochemical effects. 

CHE 313 Industrial Instrumentation (3-0)3 

[CHE 203, PH 205] 

Modern methods of measurement and control of the more 
common process variables, such ,is temperature, pressure, liquid 
level and fluid flow; response characteristics of mechanical, elec- 
tric and electronic instruments; modes of control; associated 
mechanical and electrical mechanisms; characteristics of final 
control elements; closed-loop control systems; and process char- 
acteristics and their effects upon the selection of the correct 
mode of control. 
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(3-0)3 


CHE 405 Chemical Engineering III 

[CHE 304] 

Unit operations of gas absorption, distillation and extrac- 
tion, leaching and crystallization, air/water contact processes an 

drying. 

CHE 407 Engineering Analysis of Chemical Processes (3-0) 3 

[CHE 405 taken concurrently] 

A qualitative and quantitative analysis of selected chemical 
processes from a chemical engineering and economic standpoint 
Analysis of material and heat balances, equilibria, kinetics, flow 
sheets, and economic factors. Report and plant visits. 

CHE 408 Engineering Materials (3-0)3 

Discussion of materials for engineering purposes from the 
standpoint of physical and chemical structures, corrosion, eco- 
nomics and end use requirements. Corrosion principles, struc- 
tures of metals, polymeric materials and non-metallic inorganic 

materials. 


CHE410 Process Analysis and Design (3-0)3 

[CHE 405] 

Economic principles applied to the evaluation and opti- 
mization of various chemical engineering processes. Severa 
minor projects and a major design problem requiring written 
reports provide practical application of the various engineering 
and economic principles. 


CHE 411-412 Unit Operations Laboratory (0-6) (U-6)H 

[CHE 405 taken concurrently] 

Experimental studies and projects involving various unit op- 
erations. Both individual and group projects. Written and oral 
reports are required. 


CHE 501-502 Graduate Thesis 


Credits to be 
arranged 


Every graduate student is required to write a thesis on orig- 
inal research work done under the supervision of a senior sta 
member, and this thesis must be approved by an examining com- 
mittee appointed by the Department Head. 

CHE 503 or 504 Absorption and (3-0)3 

Extraction 

[CHE 405, CHE 410] 

Principles of separation; phase diagrams and multicompon- 
ent mixtures; mathematical and graphical solutions to mass 
transfer problems. 
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CHE 505 or 506 Colloid Chemistry (3-0)3 

for Chemical Engineers 

Colloid principles applied to chemical engineering problems, 
zeta potential and applications; specific problems involving sur- 
face chemistry and physics; mathematics of colloidal systems. 

CHE 507 Corrosion and Electrochemical Principles (2-0)2 

Electrochemical principles and physical chemistry relating 
to the corrosion of metals. Materials of construction and design 
based on these principles. 

CHE 509 Mathematics for Chemical Engineers (2-0)2 

[CHE 405, MA 206] 

Application of mathematics to chemical engineering prob- 
lems; unsteady state equations and problems; special graphical 
solutions; analysis of specific real problems. 

CHE 511 or 512 Structure and (3-0)3 

Properties of Matter 

Fundamental properties of matter as they relate to chemical 
engineering problems. Materials of construction. Rheological 
properties of polymeric materials and their application to chemi- 
cal engineering. 

CHE 513 Advanced Economic Balance (3-2)4 

Detailed study of several processes from the standpoint of 
optimization and economics of design. Croup design of a spe- 
cific chemical plant. Use of computers in solutions of design 
problems. 

CHE 517 or 518 Advanced Distillation (3-0)3 

[CHE 504] 

Review of principles of distillation and phase separation; 
application to multicomponent distillation. Design of columns; 
analysis of specific systems, and plate design. 

CHE 523 or 524 Advanced Chemical (3-0)3 

Process Analysis 

[CHE 405, CHE 407] 

Detailed study of several commercial processes from the 
standpoint of engineering principles and economics. Economics 
and interrelationships of the chemical industry. Analysis of spe- 
cific real problems. Factors involved in determination of best 
design from several alternatives. 
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CHE 525 or 526 Advanced Heat Transfer (3-0)3 

[CHE 405] 

Review of principles of energy transport Specific problems 
in convection and radiant heat transfer. Mathematical treat- 
ment of unsteady-state heat transfer. 


CHE 530-531 


Chemical Engineering 
Seminar 


CHE 532 or 533 


( 1 - 0 ) ( 1 - 0)2 


(2-3)3 


Applications of 
Computers 

Solutions to several chemical engineering designs and an- 
alysis by use of digital computer. Development of simple mathe- 

matical models for operations. 


t 


130 


ECONOMICS 


EC 201 Economics I (3-0)3 

The foundations and nature of economic principles. Na- 
tional income, money and banking, and monetary and fiscal pol- 
icy. 

EC 202 Economics N (3-0)3 

[EC 201] 

Price and production theories, the distribution of income, 
comparative economic systems, and a brief survey of economic 
doctrines. 


EC 211-212 Economic Statistics I and II (3-0) (3-0)6 

Basic concepts of statistical methods. Topics covered in- 
clude measures of central tendency, dispersion, frequency dis- 
tributions, probability distributions, tests of hypotheses, regres- 
sion analysis, multiple and partial correlation, time series, sea- 
sonal variations, index numbers, and analysis of variance. 

EC 301 Economic Development of the United States (3-0) 3 

The background of the present economic system and an in- 
tensive study of the influence of science and technology upon 
our economic development. 


EC 302 


Labor Economics 

[EC 202] 


(3-0)3 


The effect of the operation of American capitalism upon 
the position of labor. Analysis of the rise of union organization 
and the factors in its growth. Consideration of trends in the 
labor forces, money and real wages, wage problems and wage 
differentials, problems of hours and working conditions, and 
causes and remedies for unemployment. 


(3-0)3 


EC 303 Microeconomic Theory 

[EC 202] 

An advanced examination of price and production theory 
The theory of the household and the firm. 


(3-0)3 


EC 304 Macroeconomic Theory 

[EC 202] 

An analysis of Keynesian and post-Keynesian theory. Na- 
tional income accounts, monetary and fiscal policy, and econo- 
metric models. 
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tr 402 Government and Business <3-0)3 

E [EC 202] 

skSSS-SSsS^ 

FG 403 International Trade Theory 

EC [EC 202] 

policy determinants. 

EC 404 Comparative Economics Systems (3 

[EC 202] 

Income distcibuHon anii 'esoocce d^ocation^e 1 oenmej^ 

SXTdSSS S. oTSc . P-oOlem, o. consistency end 
efficiency, success indicators, and incentives. 

TC 407 Introduction to Econometrics ! 

[EC 202, 212] 

The course will provide the student both theoretical and 
empirical knowledge o'? econometric, ^ ,£ 

reforms actually 

used in economic rescerch. 

EC 408 History of Economic Thought *3-0)3 

[EC 303] 

Analysis of the development of economic theory; 
phasis on the rise of classical economic thought. 

cr 412 Managerial Economics (3 0)3 

[EC 202] 

An economic approach to ^ ana f ^ ^ofmXe policy^ 

such ^matters 3 as ^ ■"** decisions, 

demand analysis, and competitive action. 

EC 414 Engineering Economy <3-0)3 

[EC 202, or permission of instructor] 

The significance of the economic aspects of e "g*" eeril ^; 
The economic feasibility of engineering P~l«£ “P ob . 
placement problems, break-even analysis, deprec 
solescence, and operational economy. 
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ELECTRICAL ENGINEERING 


EE 201-202 Introductory Circuit Theory (4-0) (4-0)8 

[MA 108 and PH 104; MA 205 and 206 taken concurrently] 

An introduction to the study of the mathematical and 
physical aspects of electric circuits in which radiation in the 
form of electromagnetic waves does not play a major role. 
Kirchhoff’s laws, Thevenin’s theorem, reciprocity of simple cir- 
cuits, vector diagrams, vector algebra, sinusoidal steady-state 
behavior of simple circuits, transients in alternating-current cir- 
cuits, and coupled circuits. 

EE 205-206 Basic Electrical Engineering Laboratory (0-3/2) 

(0-3/2) 1 

Experimental work designed to acquaint the student with elec- 
trical instruments and the techniques of electrical measure- 
ments and to provide experimental verification of the behavior 
of passive electrical circuits. 

EE 211 Fundamentals of Electricity (3-0)3 

[PH 104; MA 205 taken concurrently] 

An introduction to electric circuits for students not major- 
ing in Electrical Engineering but who have a background in basic 
principles of electricity and magnetism. Direct-current circuits, 
network theorems, energy storage elements, solution of equili- 
brium equations, complex impedance, analysis of steady-state 
a.c. circuits, two-terminal networks, and two-terminal-pair net- 
works. 

EE 212 Introductory Electronics (3-0)3 

[EE 211, MA 205] 

A background subject in electronics for students not major- 
ing in Electrical Engineering, presenting the properties and uses 
of vacuum 'tube and semiconductor devices. 

EE 301-302 Electronic Devices/Models (4-0) (4-0)8 

[EE 202, MA 206] 

Basic concepts, techniques, and methods of analysis of elec- 
tronic devices, with particular emphasis on the break-point 
method, piecewise linearization, and active circuit theory. Diode 
operation, rectification, amplification, and RC/RL wave-shaping. 
Single-stage, multistage, power, and tuned amplifiers discussed 
with consideration of gain, band-width, and frequency response. 
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EE 306 Electromagnetic Theory (4-0)4 

[MA 311] 

Electricity and magnetism presented from the^ field theory 
point of view, using vector analysis and Maxwell s equations. 
The static electric field in polarizable and conducting media, 
static magnetic fields of steady electric currents and ferro- 
magnetic materials; time-changing electric and magnetic fie , 
magnetic induction, electromagnetic waves and energy flow, 
and boundary value problems. 


EE 309-310 Electronic Devices Laboratory (0-3 (0-3)2 

[EE 206, EE 301 -302 and EE 31 5 taken concurrently] 

An intermediate laboratory course in which the experiments 
are designed to stimulate an appreciation for and a realization 
of the limitations of basic electronic equipment. The experi- 
ments are closely coordinated with the allied concurrent courses 
and provide experimental verification of the principles of elec- 
tronic devices and circuits. 


EE 314 Digital Computers — (2-2)3 

Applications and Programming 

[EE 202] 

The physical principles and instrumentation of digital com 
puters and their application to problems in science and engineer- 
ing. Programming methods and techniques. 

EE 315 Network Analysis (4-0)4 

[EE 202, MA 206] 

Complete solutions of linear passive networks; power and 
energy associated with arbitrary excitation functions; Fourier 
and Laplace transformations and a comparison of network analy- 
sis by these methods with the classical differentia equation ap- 
proach; numerical evaluation methods using impulse tram tech- 
niques; and convolution in the time and frequency domain 
Selected topics from the theory of determinants, matrices, linear 
transformations and quadratic forms and functions of a complex 
variable emphasizing the basic aspects for analysis problems. 

EE 323 Electrical Energy Conversion ^ 2 .)^ 

[EE 21 1 , MA 205] 

The generation, control, utilization, and conversion of elec- 
trical energy. 
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^ 351 Industrial Electronics (3-0)3 

[MA 108, PH 104] 

[Not open to students majoring in Electrical Engineering 

Mechanical Engineering, Physics, or Textile Engineering] 

The principles of alternating currents as a background for 
the understanding of electronic circuits; the elements of vac- 
uum- and gaseous-tube characteristics and of circuits containing 
such tubes for the purpose of rectification, amplifications and 
oscillation; and industrial photoelectric and time delay relays. 

EE 355 Electrical Controls and Power Circuits ( 11 / 2-1 y 2 ) 3 

[Not open to students majoring in Electrical Engineering] 

Power requirements in single-phase and three-phase power 
circuits; operating characteristics of various types of direct-cur- 
rent and alternating-current motors and generators; manual and 
automatic electric controls including photoelectric relays, time 
delay relays, and motor control. Laboratory Workshop. 

EE 401-402 Feedback Control Systems and (3-0) (3-0)6 

The ir Component's 

[EE 202. MA 311] 

The various methods of analysis and design of feedback 
control systems, including the time-domain, frequency-domain 
and root-locus approaches. Some coverage of control system 
components is included. 


(3-0) (3-0)6 


EE 403-404 Microwave Electronics 

[EE 315, MA 31 1] 

Elements of electromagnetic theory, transmission lines, im- 
pedance matching, waveguides, generation and focusing of high- 
current electron beams with electric and magnetic fields, electron 
optics, velocity modulation, space charge wave propagation and 
raveling wave interaction with electron beams with application 
to microwave amplifiers and oscillators, and antennas. 

EE 409-410 Applied Electronics Laboratory (0-4) ( 0 - 4)4 

[EE 310] 

The purpose of this subject is to give the student an ex- 
perimental familiarity with the nature, application, and per- 
formance of various electronic devices. Emphasis is given to 
methods of electrical measurement and the preparation of good 
technical reports. 
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EE 411-412 Logical Design of Digital Computers <3-0> (3-0)6 

[EE 302] 

Foundations for the complete design of digital computer 
subsystems such as arithmetic unit, computer memory, control, 
and TnpuT-output equipment with emphasis on basic circuitry as 
well as the logical tools: flip-flops, shift-register, log, cal gates, 
and magnetic core memories. Boolean algebra, systems syn 
sis, coding, and error detection. 


EE 415-416 


Electronic Amplifier Circuits (3-0) (3-0)6 

[EE 302, MA 311] 

An integrated treatment of the analysis and design of vac- 
uum fube and "ransistor amplifier circuits with emphasis on the 
design of such circuits. The majority of circuits considered a 
of the small-signal category, i.e., Class A operation. 

pp 423 Analog Computer Technology (1 ^ ^ 

E [EE 302, MA 311] 

Logical structure of analog computers; methods of problem 
preparation ; study of computer components, input and ou p 
devices. Lectures and laboratory workshop. 

EE 425-426'* Wave Shaping and Generation (3-0)15-0)6 

[EE 302, MA 31 1] 

Principles and methods of wave shaping and wave genera- 
tion using active and passive elements. Timing -tch' ng mem- 

orv devices oscillations, and wave shaping. Free use is made o 
piecewise-linear approximation, the break-point ^ethod^and/ ^ 
thP turned diode state in conjunction with linear networK 
theory. Particular emphasis is given to model representation an 

its analysis. 


EE 429-430 


Network Synthesis (3-0) (3-0)6 

[EE 315, MA 311] 

A review of methods of analysis useful in the ^<dy of 
signals svstems and their response; impedance and admittance 
properties 5 relating the frequency and time doma.n , aspects i of 
physical circuit behavior; linear passive network 1 theoi ry e m 
ohasizing the synthesis aspects; fundamental works of Foster 
Cauer Brune, Darlington, and Cuillemin applied to design of 
networks having a prescribed living-point and transfer ha - 
acteristics; synthesis of coupling networks fo, ^^^^d 
fer characteristics, including RC. RLL, and minim p 
nonminimum-phase types; real part sufficiency and related 
topics; and Fourier, Laplace, and Hilbert transforms. 
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EE 431-432 Special Topics in Electronics (3-0) (3-0)6 

An analytical consideration of special topics of importance 
in the field of electronics. 

EE 433-434 Electro-Optical Analogues (3-0) (3-0)6 

[EE 302, EE 315, MA 311] 

A review of linear system analysis, including Fourier analy- 
sis, as applied to the analysis of linear electrical and optical sys- 
tems, with emphasis on the similarities of the two classes of 
systems. 

EE 501-502 Applied Statistics (3-0) (3-0)6 

Consideration of electromagnetic waves in physical media 
by statistical analysis methods. 

EE 503-504 Solid-State Physical Electronics (3-0) (3-0)6 

A physical interpretation of the properties of materials in 
terms of their dielectric constant, magnetic permeability, and 
electrical conductivity; dielectric, ferroelectric, and piezoelectric 
materials; diamagnetic, paramagnetic, ferromagnetic, antiferro- 
magnetic, and ferrimagnetic materials; metals, semiconductors, 
and insulators; and applications to electrical engineering devices’ 

EE 505-506 Microwave Electronics (3-0) (3-0)6 

Elements of electromagnetic theory, transmission lines, im- 
pedance matching, waveguides, antennas, microwave oscillators 
and amplifiers, klystrons, magnetrons, and traveling wave tubes. 

EE 509-510 Transients in Electromechanical (3-0) (3-0)6 

Systems 

Training in the formulation and solution of ordinary and 
partial differential equations which arise in the treatment of 
mechanical, acoustical, thermal, and electrical systems, with ex- 
tensive use of modern operational mathematical techniques. 

EE 511-512 Dynamic Control Analysis (3-0) (3-0)6 

The principles of electronic devices used for control and 
measurement in applied science and engineering. 

EE 513-514 Electromagnetic Theory (3-0) (3-0)6 

Maxwell s equations, static and time-varying fields of 
charges and currents, energy and momentum relations, the wave 
equation, Poynting’s vector, waveguides, special theory of rel- 
ativity, retarded fields, radiation from accelerated charges and 
antennas, interaction of charged particles, and electromagnetic 
fields. 
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EE 529-530 Network Synthesis (3-0) (3-0)6 

The formulation of the fundamentals of network theory; 
establishing realizability conditions and synthesis techniques or 
various classes of networks and network functions; and methods 
for realizing one or more networks whenever a function of th 
given class is prescribed. 

EE 531-532 Seminar in Electronics (1-0) (1-0)2 

Discussion by staff members and students of current 
journal publications and topics of current interest in electronic 
science, electronic engineering, and related areas of app 

physics. 

EE 533-534 Special Problems in Electronics Cred ^ S ra , °^® 

An opportunity for individual study, under the direction of 
a staff member, of topics in or related to electrons engineering. 


EE 535-536 


Graduate Research 


Credits to be 
arranged 

Supervised research and thesis on some problem in elec- 
tronic science, electronic engineering, or certain areas of applied 

physics. 
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INDUSTRIAL MANAGEMENT 


351 Motion and Time Study (0-2) 1 

The application of methods improvement and work mea- 
surement techniques. The use of the stop watch, work sampling 
and operator charts in terms of application to standard systems 
such as M.T.M. and Work Factor 


M *'■ Systems Engineering and (3-0)3 

Operations Research 

An analysis of linear probabilities systems. Concurrent 
presentation of examples in the area of system reliability, con- 
gestion processes, search procedures, inventory control, and other 
operating problems of systems. 


483 Statistical Quality Control 

[MA 383 or 384 or EC 212] 


(3-0)3 


Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of man- 
ufactured products and of raw materials. 


IM 494 Management of Computer Operations (3-0)3 

The use of digital computers in management problems 

Programming of work on the Institute’s 1620 computer installa- 
tion. 


IM 500 Research Seminar 

[Permission of Department Head] 


(3-0)3 


An opportunity for the advanced Industrial Management 
student to do research in an area of special interest under the 
direction of a member of the department. 
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languages and literature 

LL 109-110 English for International Students (3-0) (3-01 6 

Training in exposition. Reading and evaluation of selections 
representative of the major literary types. Designed to meettl^ 
English requirement for those for whom Englis 
language. 

LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 

LL 209 Technical and Scientific Communication (2-0) 2 

Training in the theory, design, and organization of reports 
in science and industry. Preparation of written and oral reports 
for specific scientific and technical problems. 

LL 213 Introduction to English Literature ^ 0)3 

[LL 1 11-1 12] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English literature. 

LL 214 Introduction to American Literature 3 0) 3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of American literature. 

^ 233 Comparative Literature ^ 0)3 

[LL 111-112] 

A consideration of at least six world classics as keys to the 
development of modern culture. 

L|_ 234 Shakespeare (3-0)3 

[LL 111-112] 

Shakespeare's chief tragedies, comedies and ^ronides. 
Consideration of Shakespeare's views on the nature of man. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

An introduction to the study of the German language to 
develop a reading knowledge of scientific Germa '- Lilted 
practice in pronounciation and writing. No cred 
semester without the second. 


140 


LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to de- 
velop a reading knowledge. Limited practice in pronunciation 
and writing. No credit for the first semester without the second. 
For students who have had less than two years of secondary- 
school training in French. 

LL 265-266 Elementary Technical Russian (3-0) (3-0)6 

An introduction to the study of the Russian language to 
develop a reading knowledge of scientific Russian. Limited prac- 
tice in pronunciation and writing. No credits for the first semes- 
ter without the second. 

LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the study of the Spanish language to 
develop a reading knowledge. Limited practice in pronunciation 
and writing. No credit for the first semester without the second. 
For students who have had less than two years of secondary- 
school training in Spanish. 

LL 313 Introduction to Continental Literature (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Con- 
tinental writers through the Renaissance. 

LL 314 Continental Literature Since the Renaissance (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Con- 
tinental writers of the Neoclassic through the modern period. 

LL 333 Problems of Philosophy (3-0)3 

[LL 111-112] 

An introduction to some of the persistent problems of ethics 
and metaphysics and the solutions offered by modern thinkers. 

LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

Intended to increase reading knowledge and provide further 
training in speaking and writing. May be taken by students who 
have had two or more years of secondary-school training in 
French. 
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LL 365-366 


Intermediate Literary and (3-0) (3-0)6 
Conversational Russian 

[LL 266] 

Intended to increase reading knowledge and to provide 
practice in speaking and writing. Russian essays and short 
stories of moderate difficulty with explanatory notes and vocab- 

^Offered in alternate years; not offered in 1965-66. 


LL 367-368 


Intermediate Literary and (3-0) (3-0)6 
Conversational German 

[LL 262] 

Intended to increase reading knowledge and to provide 
practice in speaking and writing. Cerman essays and s 01 - 
stories of moderate difficulty with explanatory notes and vocab- 

ulary. 


LL 369-370 


Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intended to increase reading knowledge and provide further 
training in speaking and writing. May be taken by studer rts .who 
have had two or more years of secondary-school training in 

Spanish. 

LL 436 English Romanticism (3-0)3 

[LL 111-112] 

A close study of the central works of Wordsworth, Cole- 
ridge, Blake, Byron, Shelley, and Keats with emphasis on the 
sensibility peculiar to the poetic and philosophical attitudes of 

these writers. 

LL 465 Advanced Seminar in Literary Russian (3-0)3 

[LL 366] 

Directed study in Russian fiction. Seminar reports on as- 
signed topics are given in Russian every week by each studen , 
orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 

LL 466 Advanced Seminar in Literary Russian (3 0)3 

[LL 366] 

Directed study in Russian nonfiction. Senainar reports on 
assigned topics are given in Russian every week by each student, 
orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 
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LL 467 


(3-0)3 


Advanced Seminar in Literary German 

[LL 368] 

Directed study in the works of two classical and two mod- 
ern German writers. Seminar reports of an analytical nature on 
assigned topics (stylistic methods, social philosophy of the 
author, etc.) are given in German every week by each student, 
orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 


LL 468 Advanced Seminar in Literary German (3-0)3 

[LL 368] 

Directed study in the works of leading German authors, 
primarily in the field of nonfiction. Seminar reports of an analy- 
tical nature on assigned topics (stylistic methods, social philos- 
ophy of the author, etc.) are given in German every week by 
each student, orally or in written form as directed. 

Offered in alternate years; offered in 1965-66. 


471 The Modern American Novel (3-0)3 

[LL 111-1 12] 

^ consideration of the outstanding American novelists from 

1920 on. Selected works of Faulkner, Hemingway, Wolfe and 
others. 


LL 472 The Modern British Novel (3-0)3 

[LL 1 11-112] 

The development of the novel in English literature from 
Conrad and Hardy through Huxley and others. Selected novels 
are read and discussed. 


LL 473 


(3-0)3 


World Drama 

[LL 1 1 1-112] 

A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 


LL 474 


(3-0)3 


Modern Drama 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 
to present. Selected representative plays are read and discussed. 
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LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studied in a rep- 
resentative novel of each of the major novelists from Scott to 
Eliot including Austen, Dickens, Thackeray and Emily Bronte. 


LL 482 


The American Short Story 

[LL 111-112] 


(3-0)3 


A critical survey 
American short story. 
Anderson, and others. 


of the growth and development of the 
Consideration of the works of Poe, Crane, 


\ 
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MATHEMATICS 


MA 101 Mathematical Analysis I (3-0)3 

Review of algebra, factoring, rectangular coordinates, func- 
tions and graphs, linear equations, exponents and radicals, 
quadratic equations, inequalities, variation, mathematical in- 
duction, progressions, approximate numbers, logarithms, math- 
ematics of investment, trigonometric functions of acute angles, 
solution of right triangles, and logarithmic solution of right 
triangles. 

MA 102 Mathematical Analysis II (3-0)3 

[MA 101] 

Trigonometric functions of any angle, solution of oblique 
triangles, trigonometric formulas and identities, radian measure, 
trigonometric curves, trigonometric equations, complex numbers, 
polynomials, equation and locus, straight line, circle, parabola, 
ellipse, hyperbola, curve sketching, parametric equations, curve 
fitting, permutations and combinations, probability and deter- 
minants. 

MA 107 Calculus and Analytic Geometry (4-0)4 

Functions and graphs, equations of straight lines, the differ- 
entiation and integration of algebraic functions together with 
applications involving related rates, differentials, maxima and 
minima, Mean Value Theorem, areas, volumes, lengths of curves, 
areas of surfaces of revolution, center of mass, the theorems of 
Pappus, pressure, and work. 

MA 108 Calculus and Analytic Geometry (4-0)4 

[MA 107] 

t 

The differentiation of exponential, logarithmic, and trig- 
onometric functions; integration by parts, integration by par- 
tial fractions, integration by trigonometric substitution, and other 
integral forms; determinants, both second and higher order; 
properties of roots of higher-degree equations; the conics; trans- 
lation and rotation of curves, hyperbolic and inverse hyperbolic 
functions, polar coordinates, parametric equations, differentia- 
tion of vectors, and tangential and normal components of 
velocity and acceleration. 
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MA 201 


Mathematical Analysis III (3-0)3 

[MA 102] 

Sets, set operations, logical statements, Boolean algebra, de- 
cision making bodies, binary arithmetic, digital computers (de- 
sign and operation) , functions and managerial planning, func 
tions and their use in economics and business, and mathematics 
of investment and finance. 


MA 202 


Mathematical Analysis IV (3-0)3 

[MA 201] 

Linear programming with graphs and ordinary algebra, vec- 
tor algebra and matrix algebra used in linear programming, 
simplex method, transportation method, differential calculus, 
limit concept and continuity of a function, integral calculus and 
applications of calculus in business operations. 


MA 205 


Calculus and Analytic Geometry (4-0)4 

[MA 108] 

The scalar and vector products of two or more vectors, solid 
analytic geometry, space curves, curvature, arc length, partial 
differentiation, directional derivatives, gradient, chain rule, total 
differential, the method of least squares, maxima and minima of 
independent variables, line integrals, multiple integration, and 
three-coordinate systems; series, including Maclaurin, Taylor, 
and Fourier series, indeterminate forms, and test for conver- 
gence; and complex functions including the Argand diagram, 
DeMo'ivre’s theorem, the Cauchy-Riemann equations, and loga- 
rithmic functions. 


MA 206 


Differential Equations (3-0)3 

[MA 205] 

The solution of ordinary differential equations and of par- 
tial differential equations of the first order and first degree and 
of forms in certain other orders and other degrees that lend 
themselves readily to solution. Practical applications to chem- 
istry and engineering. 

MA 221-222 Linear Algebra (3-0) (3-0)6 

Basic properties of the real and complex number systems. 
Introduction to groups, rings, fields. Linear transformations and 
matrices in finite dimensional vector spaces. Inner products. 
Applications to geometry. 
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MA 301-302 Functions and Their Applications (3-0) (3-0)6 

[MA 206] 

Ordinary differential equations, the Laplace transformation, 
numerical methods of solving differential equations, series solu- 
tions of differential equations, boundary value problems and 
orthogonal functions, vector analysis, topics in higher-dimen- 
sional calculus, partial differential equations, partial differential 
equations of mathematical physics, and complex variable theory. 

MA 305 or 306 Theory of Equations (3-0)3 

[MA 108] 

Mathematical induction, complex numbers, integral and 
rational roots, solution by radicals, impossibility of certain geo- 
metrical constructions, number of real roots, isolation of a root, 
determinants, and approximate methods of solution. 

MA 307-308 Advanced Calculus (3-0) (3-0)6 

[MA 206] 

[For students majoring in Mathematics] 

Functions of several real variables. Calculus of vectors and 
differential forms. Introductory functional analysis and differen- 
tial equations. 

MA 311 Engineering Mathematics (3-0)3 

[MA 206] 

[For students majoring in Electrical Engineering] 

Vector analysis, complex variable theory, ordinary differen- 
tial equations, Laplace transformation, and numerical methods 
of solving differential equations. 

MA 312 Engineering Mathematics (3-0)3 

[MA 311] 

[For students majoring in Electrical Engineering] 

Series^ solutions of differential equations, boundary value 
problems and orthogonal functions, and partial differential equa- 
tions with applications from mathematical physics. 

MA 321 Modern Algebra (3-0)3 

[MA 221-222] 

A study of the basic structures of contemporary abstract 
algebra: groups, rings, modules, categories and functors. Fields 
and Galois theory. 
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MA 322 Topics in Algebra 

The consideration of timely topics in algebra 


(3-0)3 


(3-0)3 


lylA 334 Projective Geometry 

[MA 221-222] 

Foundations of geometry. Homogeneous coordinates Pro- 
jective spaces. Conics. Linear transformations. Quadric surfaces. 


MA 355 or 356 


( 2 - 2)2 


Digital Computer 
Programming 

[Permission of instructor] 

The programming and operation of the Institute s IBM 1 62C 
digital computer and discussion of larger systems. Selected prac- 
tice problems related to the specialties of the class are written by 
the students and tested to completion in the laboratory sessions. 


MA 371-372 


Introduction to Numerical (3-0) (3-0 >6 

Analysis 

[MA 206] 

Finite difference calculus. Approximations by polynomials, 
exponentials and band-limited functions. Solutions of non- 
linear algebraic equations and ordinary differential equations. 

(3-0)3 


MA 383 or 384 


Statistical Methods 

[MA 108] 

The application of modern statistical techniques to the 
treatment of experimental data. Characteristics of distributions, 
significant differences, linear correlation, and analysis of vari- 
ance. Introduction to the planning of industrial experiments. 

MA 395-396 Mathematics Seminar (1-0) (1-0)2 

Reading, reports, and problem solving, pointing toward log- 
ical integration of the student’s undergraduate work. 

MA 401 or 402 Foundations of Mathematics (3-0 3 

[MA 205] 

The axiomatic method, set theory, transfimte arithmetic, 
the real number system, and philosophies of mathematics. 

MA 403 or 404 Elementary Number Theory 1 3-0,3 

[MA 205] 

Properties of integers, including Euclidean algorithm, di- 
visibility, diophantine equations, prime numbers, congruences, 
residues, and introductory number theory. 
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(3-0)3 


MA 405 or 406 Mathematical Statistics 

[MA 205] 

Measurements of dispersion, theoretical frequency distribu- 
tions, tests of goodness of fit and independence, partial and 
multiple correlations; permutations, combinations, and probabil- 
ity; game theory. 

MA 41 1 !: Complex Variables I (3-0)3 

[MA 308] 

Complex numbers, point sets, and elementary functions; 
an introduction to analytic functions; classification of singular- 
ities; line integrals; Cauchy integral formula; power series; and 
residues and poles. 

MA 412 :: Complex Variables II (3-0)3 

[MA 411] 

Conformal mapping, Schwarz-Christoffel transformation, appli- 
cations, and further topics in Theory of Functions. 

MA 43 1* Point Set Topology (3-0)3 

[MA 308] 

Topological spaces. Continuity. Compactness and connect- 
edness. Product and quotient spaces. Metric spaces. The fun- 
damental group. Topological groups. 

MA 432* Algebraic Topology (3-0)3 

[MA 431] 

Homology and cohomology groups of topological spaces. In- 
variance. The exact homology and cohomology sequences. Ap- 
plications to special cases. 

MA 433* or 434* Matrix Algebra (3-0)3 

[MA 205] 

Algebra of vectors, matrices, and determinants; linear 
transformations; linear vector spaces; characteristic roots and 
reduction to diagonal form; quadratic forms; and applications to 
physics. 

MA 459-460* Digital Computer Programming (2-3) (2-3)6 

and Numerical Analysis 

Basic and advanced programming techniques in the use of 
high-speed digital computers for the solution of scientific and 
engineering problems. The preparation and running of sample 
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problems on the Institute's IBM 1620 computer and at least one 
other larger computer. Numerical analysis techniques include 
simultaneous equations, least squares data fit, interpolation, 
numerical solution of differential equations, and other matters. 

MA 484* Probabilities (3-0)3 

[MA 302] 

Elements of combinatorial analysis, introduction to prob- 
abilities, random variables and expectation, law of large numbers, 
central limit theorem, and elements of mathematical statistics. 

MA 495-496 Mathematics Seminar (1-0) (1-0)2 

Reading, reports, and problem solving, pointing toward 
logical integration of the student’s undergraduate work. 

MA 505-506 Mathematical Methods of Physics (3-0) (3-0)6 

Elements of complex variables; Fourier and other trans- 
forms; ordinary differential equations and their classification, 
and Frobenius and other methods of solution; partial differential 
equations and their classification; boundary value problems, 
Sturm-Liouville theory and eigenvalues; vector spaces; Greens 
functions and integral equations of the first and second kind; 
and introduction to group theory. 

MA 515 or 516 Methods of Applied (3-0)3 

Mathematics 

The calculus of variations, integral equations, and applica- 
tions. 

MA 525 or 526 Modern Algebra (3-0)3 

Topics in modern algebra, including number theory, equiv- 
alence relations, fields, integral domains, ideals, groups, Boolean 
algebras, sets, and matrices. 

MA 533 or 534 Matrix Theory (3-0)3 

[MA 433] 

The calculus of matrices, including the study of matric 
polynomials, series of matrices, matric functions, and differentia- 
tion and integration of matrices; association of matrices with 
linear differential equations; and applications of matric methods 
to engineering. 

MA 537-538 Group Theory (3-0) (3-0)6 

Elements of set theory; mappings, isomorphisms, and car- 
dinality; semi-groups and groups; the theory of finite groups, 
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general representation theory; and applications of group theory to 
quantum mechanics. 

MA 541 or 542 Fourier Series and (3-0)3 

Boundary Value Problems 

[MA 206] 

The Fourier series as a tool of analysis, orthogonal func- 
tions, convergence tests, the Fourier integral, partial differential 
equations of physics, and boundary value problems. 

MA 543 or 544 Partial Differential (3-0)3 

Equations I 

[MA 302] 

Ordinary differential equations in more than two variables, 
geometrical interpretations, partial differential equations of the 
first and second order, and boundary value problems. 

MA 545 or 546 Partial Differential (3-0)3 

Equations II 

[MA 543] 

Partial differential equations of the second order, boundary 
value problems, and a detailed study of Laplace’s, equation, the 
wave equation, and the diffusion equation. 

MA 553 or 554 Tensor Analysis (3-0)3 

[MA 433 or 533] 

The tensor concept; covariant and contravariant tensors; 
the metric tensor, associated tensors, and covariant differentia- 
tion, Euclidean and Riemannian manifolds; and applications to 
geometry and analytical mechanics. 

MA 557-558 Computers (3-2) (3-2)8 

[MA 302] 

The principles of analog and digital computers as a basis 
for assessing and planning their use in scientific work. Logic 
design, instrumentation, programming, and numerical analysis. 
A survey of well-known commerical analog and digital com- 
puters. Experience with the computers at the Institute and also 
a visit to a local computing center having different equipment, 
during which a course-programmed problem may be run. 

MA 563 or 564 Projective Geometry (3-0)3 

[MA 205] 

An introduction to various non-Euclidean geometries. Point 
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sets on a line, line pencils, homogeneous coordinates, and the 
theory of conics and quadrics. Multidimensional geometry, 
Plucker coordinates, and correlations and collineations in space. 


MA 573 or 574 Functions of a (3-UJ* 

Complex Variable 

[MA 302] 

Complex numbers, point sets, and elementary functions; an 
introduction to regular analytic functions ; classification of singu- 
larities; and conformal mapping and applications. 


MA 575 or 576 Operational Mathematics (3-0) 3 

[MA 302] 

The Laplace transform and its properties and uses, as in 
translation of a time function, and in convolution, differentiation 
and integration. Elementary applications in the analysis of 
vibrations, deflections, and electric circuits; problems in partial 
differential equations; and Fourier transforms. 

MA 585-586 Random Processes (3-0) (3-0)6 

and Noise Theory 

[MA 302] 

Principles of random noise theory and optimum filtering. 
Development of the concepts of correlation function and power 
spectra for the detection of signals in noise. Illustration of the 
theory in some applications of circuits and computers with em- 
phasis on the formulation of the noise problem, its mathematical 
solution, and the interpretation of the results for proper design of 
systems. 


MA 591 or 592 Graduate Thesis 


Credits to be 
arranged 


The graduate thesis covers an independent investigation 
undertaken by the student of a problem which is of interest to a 
member of the faculty and has the prior approval of the Depart- 
ment Head. The thesis must show ability and originality and 
must be a clear and systematic written presentation of the re- 
sults. 


MA 595-596 Mathematics Seminar Credit to be 

arranged 

Introduction to mathematical research through reading, 
reporting, and critical evaluation of assigned topics. 
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MECHANICAL ENGINEERING 


ME 101 Engineering Graphics (1-2)1 

Communication by graphic representation — orthographic 

and pictorial. Charts and graphs. Freehand and instrumental 
multiview drawing, dimensioning, engineering geometry, pic- 

torial sketching, and projection. 

ME 102 Engineering Graphics (1-2)1 

[ME 101] 

The use of graphics in the solution of problems. Visualiza- 
tion by descriptive geometry, and its exercise in vector geometry 
and intersections. Graphical calculus, nomography, and empiri- 
cal equations. 

ME 201 Mechanical Engineering Laboratory I (2-2)2 

Kinematic analysis of mechanisms. Velocity, displacement 
and acceleration diagrams; gear trains; cams; motion diagrams; 
limits, fits and tolerances; layouts, details and assemblies; flow 
diagrams and applications. 

ME 203 Introduction to Mechanical Engineering (1-0) 1 

The history, accomplishments, and prospects of Mechanical 
Engineering. The design process including creativity, problem 
formulation, decision making and specifications. Ethics, re- 
sponsibilities, and professional development of Engineering. 

ME 211 Engineering Mechanics I (3-0)3 

[MA 108, PH 105] 

[For students of Mechanical and Nuclear Engineering only] 

A development of fundamental ideas of mechanics such as 
vectors, forces, and moments, using the methods of vector al- 
gebra. A detailed treatment of the free body diagram concept 
and its application to resultants of force systems, laws of static 
equilibrium, friction forces, first and second moments, and 
problems involving various structures and machine parts. First 
and second moments of scalar quantities are also considered. 

ME 212 Mecha nics and Properties of Matter (4-0)4 

[MA 206 taken concurrently] 

[Limited to students of Electrical Engineering] 

This course covers selected topics in Mechanics which are 
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of fundamental importance to students majoring in Electrical 
Engineering. These include kinematics, Newton s laws, work, 
energy, free and forced harmonic oscillations, rotational motion 
of rigid bodies, stress and strain relationships, moduli of 
elasticity and wave motion. The treatment is at the intermediate 

level. 

ME 214 Engineering Mechanics II (3-0)3 

[ME 211] 

[For students of Mechanical and Nuclear Engineering only] 

A continuation of ME 21 1 . The basic laws of kinematics of 
particles and rigid bodies which involve linear, angular, relative, 
and absolute motion; Newton’s laws and their application to the 
kinetics of rigid bodies in translation, rotation, and plane motion, 
and the principles of work, kinetic energy, impulse, and momen- 
tum. 


ME 215 


(3-0)3 


Analytic Mechanics I 

[MA 108, PH 103] 

[For students of Textile, Chemical and Paper Engineering] 

Statics and an introduction to mechanics of materials. 
Topics include vectors; force systems; moments; friction; mo- 
ment of inertia; stress and strain in tension, compression, and 
torsion; principal stresses; and shear and moment relations. 


ME 216 


(3-0)3 


Analytic Mechanics II 

[ME 215] 

[For students of Textile, Chemical and Paper Engineering] 

Dynamics and mechanics of materials. Topics include beam 
deflection; eccentric loadings; column theories; kinematics of 
particles and rigid bodies; kinetics of rigid bodies; principles of 
work, energy, impulse, and momentum; and periodic motions. 

ME 261 or 262 Machine Tool Laboratory (1-2)1 

The use of basic machine tools such as the lathe, shaper, 
drill-press, and milling machine, as well as the uses of measuring 
instruments, threads, and gears. Lectures and demonstrations 
cover topics such as pattern work, foundry practice, die-casting, 
welding, gears, and gearing. 

ME 263 or 264 Metals Processes (1-2)1 

A study of the modern methods of manufacture along with 
some of the most recent developments such as high velocity 
forming — explosive welding, ultrasonic and chemical milling, 
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electrolytic grinding, etc. This is done through lectures, movies 
and guest speakers. Also, a study of engineering metrology by 
laboratory experiments and lectures. Also some practical experi- 
ence in basic machine operation. 

ME 311 Mechanics of Materials I (3-0)3 

[ME 21 1 or 215] 

A basic course in strength of materials, including tension, 
compression, shear, and combined stresses; the Mohr circles for 
stress and strain; shearing force and bending moment diagrams; 
stresses and deflections of beams in bending; statically indeter- 
minate problems; and torsion of circular sections and stresses in 
columns. 

ME 313 Mechanics of Solids I (3-0)3 

[For students majoring in Plastics Technology] 

Statics of rigid bodies, energy principles, kinematics and 
dynamics of particles and rigid bodies, and introduction to vibra- 
tions. 

ME 314 Mechanical Engineering Laboratory II (0-3)1 

[ME 341 or ME 345] 

An introduction to standard test methods for determining 
physical properties of engineering materials and techniques for 
altering these properties. The student is introduced to supple- 
mentary methods of materials analysis which include metallog- 
raphy, x-ray diffraction, electron microscopy, and diffraction 
spectrography. 

ME 315 Applied Mechanics (3-0)3 

[MA 108, PH 103] 

[For students of Industrial Management and Paper Engineering] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 

ME 318 Engine Dynamics (3-0)3 

[ME 214] 

Inertia and stress tensors. Dynamics of a particle, principle 
of d’Alembert. Projectile motion with air resistance. Theory 
of impact, the impact of free body, restrained impact. Forced 
motion of a bar. Theory of vibration: Harmonic-, twisting-, 
damped-, and forced vibrations. Sound wave. Lagrange’s equa- 
tions, Hamilton’s equations and applications. Movement of 
gyroscope. 
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iyi£ Thermodynamics (3-0)3 

[MA 205, PH 104 or PH 106] 

[For students of Mechanical and Nuclear Engineering only] 

A detailed consideration of the first and second law with 
analysis of open and closed systems in steady and unsteady flow. 
Thepure substance, the perfect gas. Entropy and '*s relationship 
to probability. Absolute temperature. Availability. Gibbs-Dalton 

mixtures. 

ME 342 Thermodynamics (3-0)3 

[ME 341] 

[For students of Mechanical and Nuclear Engineering only] 

The application of the laws of thermodynamics to energy 
conversion cycles, chemical reactions and fluid dynamic proc- 
esses. Thermodynamics equilibrium. Real gases, generalized 
thermodynamic relations. 

ME 344 Heat and Power (3-0)3 

[M A 108, PH 104] 

[Not open to students in Electrical, Mechanical, or Textile 

Engineering] 

The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 345 Thermodynamics (3-0)3 

[MA 205, PH 206] 

[Closed to students of Mechanical Engineering] 

A study of the first and second law with applications to 
open and closed systems in steady and unsteady flow. The pure 
substance, the perfect gas. Availability. 

ME 346 Thermodynamics (3-0)3 

[ME 345] 

[Closed to students of Mechanical Engineering] 

Properties of mixtures of gases and vapors Application to 
vapor power and refrigeration cycles; air standard cycles, hu- 
midity problems; combustion problems. 

Me 372 Strength of Materials 3-0)3 

[ME 315] 

[For students of Industrial Management and Paper Engineering] 

The fundamentals of stress, including such topics as tor- 
sion, axial force, shear, bending moment, combined stresses, 
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analysis of principal stresses, Mohr’s circle of stress, and design 
of members and columns. 

ME 374 Plastics Mold Design and Construction (1-2)1 

[ME 261 or 262] 

A study of the basic types of plastic molding machines along 
with the basic principles of mold design and construction. The 
design and construction of simple molds is carried out by actual 
laboratory work for use on the plastic machines in the Depart- 
ment of Plastic Technology. 

ME 375 or 376 Materials Science (3-0)3 

[PH 104 or PH 106] 

The dependence of the properties of materials in general 
on atomic and crystalline structure. X-ray diffraction; equilib- 
rium and rate processes; interatomic attractive forces; diffusion; 
theory of dislocations; mechanical, electrical, electronic, mag- 
netic, and thermal properties. Standard physical tests and as- 
signed projects are performed in the laboratory. 

ME 377 Elements of Materials Science (2-0)2 

[Not open to students fo Electrical, or Mechanical, Engineering] 

Introduction to mechanical, electrical, thermal, and chem- 
ical properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, strain 
hardening and solid solutions. Properties of ceramic phases and 
organic materials are considered together with reaction rates, 
corrosion, and stability of materials under service stresses. 

ME 378 Mechanics of Solids II (3-0)3 

[For students majoring in Plastics Technology] 

Static and dynamic behavior of deformable systems. Stress 
and strain, torsion, compound stresses, analysis of plane stress 
and strain, failure theories, statically indeterminate members, 
stability and buckling, and stresses and deformations in bodies 
under dynamic loading. 

ME 382 Fluid Mechanics I (3-0)3 

[MA 205, PH 106] 

[For students of Mechanical and Nuclear Engineering only] 

Introduction. Fluid properties. Fluid statics, fluid-flow con- 
cepts and basic laws, viscosity or internal friction. Dimensional 
analysis. Ideal fluid flow. Resistance of immersed bodies, dy- 
namics lift. Flow in a curved path. Flow in open channels, 
closed conduit flow. Turbomachinery, fluid measurement. 
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ME 384 


(3-0)3 


Fluid Mechanics 

[MA 205, PH 205] 

[Closed to students of Mechanical Engineering] 

Includes study of fluid statics: pressure and fluid forces on 
submerged surfaces; buoyant force. Fundamentals and phe- 
nomena of the flow of “ideal” fluids: equations of continuity, 
Euler and Bernoulli, and momentum. Potential flow. Dimen- 
sional analysis: Tr-theorem. Flow of “real” fluids: viscous effects, 
Reynolds N°, boundary layer, losses, drag, pipe networks, open 
channel flow. Fluid measurements, turbomachinery. 


ME 394 Automatic Control Systems I (3-0 

[EE 212, MA 206] 

Concept of open and feedback control systems. Use of 
block diagram and transfer functions for system representation. 
Analytical techniques for evaluation of system performance, 
transient and steady state response, stability and compensation. 


ME 415 Mechanical Engineering Laboratory III (0-3) 1 

[ME 314] 

Experimental work in the areas of mechanical engineering 
which includes thermodynamics heat transfer and fluid me- 
chanics. The operation and analysis of a steam turbine, gas 
turbine, and air compressures, wind tunnels, flow apparatus, 

boilers and related equipment. 

ME 416 Senior Project (0-3)1 

[ME 415] 

An individual project selected by the student in consultation 
with the staff. The project must include phases of design, con- 
struction, and analysis. Both a formal written report and an 
oral presentation are required. 

ME 421 Machine Design (2-3)3 

[ME 214, ME 31 1 or ME 21 5, ME 21 6] 

The application of the principles of mechanics to the design 
of typical machine elements, such as shafts, springs, screws 
belts, clutches, brakes, bearings, gears, and cams. Theories of 
failure and methods of establishing working stress levels are 
considered. The laboratory work consists of comprehensive 
projects that illustrate the close relationship between analysis 
and synthesis as they are applied to various machine design 

problems. 
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(3-0)3 


ME 422 Mechanical Engineering Design 

[ME 318, ME 342, ME 443] 

This course attempts to integrate the subjects of Mechanics 
(Rigid Body and Fluid), Thermodynamics, Heat Transfer, and 
Controls as they are required for the design of representative 
mechanical systems. The processes of analysis, decision making, 
and synthesis are illustrated and applied to suitable design proj- 
ects. 

ME 442 Select Problems in Thermal Engineering (2-0)2 

[ME 342, ME 482] 

The application of fluid dynamics, thermodynamics and 
heat transfer to engineering systems. Selected design problems 
from the areas of reciprocating and rotating machines, propul- 
sion power plants, combustion and nuclear power plants, direct 
energy conversion. 

ME 443 Heat Transfer (3-0)3 

[MA 206, ME 341 and 382] 

[For students of Mechanical and Nuclear Engineering] 

Modes of heat flow; combined heat transfer mechanisms: 
analogous electrical network; conduction (steady state and 
transient) : exact and approximate methods of analysis (flux 
plot, Schmidt plot, finite differences) ; radiation heat transfer; 
dimensional analysis, fluid flow, and boundary layer theory 
Reynolds analogy; Nusselt, Prandtl, Biot, Fourier, Craetz, and 
Grashof numbers; free convection; forced convections; heat 
transfer to boiling liquids and condensing vapors; and finned 
surfaces and heat exchangers. 

ME 445 Heat Transfer (3-0)3 

[MA 206, ME 345, ME 384] 

[Closed to students of Mechanical Engineering] 

General heat transfer fundamentals and methods of analy- 
sis for problems involving conduction through solids during both 
steady state and transient conditions, heat exchange by thermal 
radiation, -free convection, forced convection, finned surfaces, 
tube bundles and heat exchangers. 

ME 455 or 456 Information Processing (2-2)3 

Systems 

[MA 359 or permission of instructor] 

The use of electronic computing systems for the solution of 
engineering problems, with stress on symbolic programming 
methods. Student use of the IBM 1620 installation at the In- 
stitute is an integral part of the course. 
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(2-2)3 


ME 471 or 472 Experimental Stress Analysis 

[MA 206, ME 311] 

Elementary elasticity relationships; photoelasticity theory 
and applications; birefringent coatings; Moire methods in strain 
analysis; electric resistance strain gage; strain rosette analysis, 
brittle coatings; analogies; mechanical and optical strain gages. 


ME 474 Mechanics of Materials II (3-0)3 

[MA 311, ME 311] 

Equations of elasticity: Mohr’s circle: Shear Center: Un- 
symmetrical bending: Curved beams: Beams on elastic founda- 
tions' Torsional resistance of non-circular sections. 1 
walled cylinders: Contact stresses: Energy methods and analo- 
gies. 

ME 476 Physical Metallurgy (3-0)3 

[MA 206, ME 106; ME 375 or 376] 

A study of metals and alloys. Phase diagrams and transfor- 
mations the carbon-iron system, all metallic properties and their 
structure sensitivity. Modern theory and methods of producing 
metals for specific requirements. Electron and nuclear damage. 

ME 482 Fluid Mechanics II (3-0)3 

[ME 382] 

Theorems and basic flow definitions. Stokes’ theorem and 
stream function for three-dimensional flow. Green s theorem 
for kinetic energy equation. Cauchy-Riemann equations : "Theory 
of conformal mapping and applications. Jonkowsk, a rfo , I W.ng 
theory drag, Von Karman integral relation. Blasius theorem fo 
flow around cylinder and airfoil. Boundary layer theorem Pohl- 
hausen analysis of the boundary layer, the boundary layer for 
turbulent ftow. Schwarz-Christoffel theorem for ree stream- 
lines. Viscous flow around a sphere at very low velocity. Fluid 
vibrations. Theory of hydraulic turbines. 

mc 491 Measurement Engineering ^ 0)3 

[EE 212, MA 206] 

Techniques and instrumentation for the measurement of 
engineering parameters; temperature, force, stress strain, m 
hon pressure, flow, time, frequency. Energy T;-sducer, 
Mode of operation, accuracy and response characterist . 
tical methods for evaluation of reliability of measurements. 
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( 2 - 0)2 


ME 493 or 494 Industrial Instrumentation 

[MA 108, PH 104] 

[Not open to students majoring in Electrical, Mechanical, or 

Textile Engineering] 

Modern methods of measurement and control of the more 
common process variables, such as temperature, pressure, liquid 
level, and fluid flow; response characteristics of mechanical, 
electric, and electronic instruments; modes of control; associated 
mechanical and electrical mechanisms; characteristics of final 
control elements; closed-loop control systems; and process char- 
acteristics and their effects upon the selection of the correct 
mode of control. 


ME 495 Auto Control Systems II (3-2)4 

[ME 394] 

The design, analysis and application of mechanical, elec- 
trical, pneumatic, and hydraulic control systems; regulators and 
servomechanisms; multiple loop systems, system improvement, 
treatment of nonlinear systems. 


ME 528 Kinematic Mechanism Synthesis (3-0)3 

[ME 214] 

Mechanism concepts, symbolic notations, coupler curves, 
and the Cruebler criterion. Planar linkage synthesis by geo- 
metric methods, synthesis of function generators and dwell link- 
ages, and the Euler-Savory equation. Analytic methods of syn- 
thesis, Freudenstein’s method, kinematics of spatial mechanisms, 
matrix representation of rotation, and general matrix methods of 
analysis. 


ME Statistical Thermodynamics (3-0)3 

[ME 341] 

Statistical mechanics for systems of independent particles. 
Quantum mechanics for particle motion. Thermodynamic prop- 
erties of monatomic gases and solids, polyatomic gases. Irrever- 
sible processes, Onsager relations. 


ME 542 Direct Energy Conversion 

[ME 541] 


(3-0)3 


Irreversible thermodynamics. Electronic transport, surface 
phenomena. Thermoelectric and thermionic generators. 
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ME 555 or 556 Advanced Computer (3-0)3 

Problems 

[ME 455 or 456; permission of instructor] 

An opportunity for students familiar with computers to de- 
ve ,op advanced problem application of particular- interest to 

them. 

ME 576 Nondestructive Evaluation Techniques (3-0)5 

for Materials and Processes 

[ME 318] 

The nondestructive evaluation of materials and P r °c e5S ®> 

eLSlnd »c^each. ^ular 

e-^r 5 * ^ 1“ eCrgyef ^^^^^tie/and 

“eT a!"tS process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemical, 
and metallurgical properties. 

ME 581 Orbital and Ballistic Mechanics <3-0)3 

[ME 382] 

Introduction of the mechanics of a free point mass, the 
attractive force, classical two-body problem, ^Equation of^e 

hon 0 Trajectories' tl thrinitiarmotion conditions, magnitude of 

transfer velocity, a double-thrust departure, a 
tinuous trajectory. 

uc 582 Aero- and Astrodynamics ^ 

[ME 443, ME 581] 

Interpretation of the coefficient of viscosity and thermal 

conductivity. I rrotational flow, vortex flow. ^ gY p | ane 

X- waL. Wings in compress^ 

flow Celestial dynamics: The go- ***. V* 

S e aTellitIs h %^urbahon"ofTr S tificial satellites. The entry dynam- 
os and onions. Variable flight and solutions of planetary en- 
iry Aerodynamic heating and ablation-shield analysis. 
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NUCLEAR ENGINEERING 


NU 201-202 Introduction to Nuclear (3-0) (3-0)6 

Engineering 

A general review of atomic and nuclear structure, the prop- 
erties of nuclear radiations, and radiation measurement. Nuclear 
forces and nuclear structure. Neutrons and fission. Utilization 
of nuclear energy. Nuclear reactors. Fuels and fuel reprocessing. 
Health Physics and radiation protection. Accelerators. Fusion 
reactions and the long-term energy picture. 

NU 301-302 Radiological Health (3-0) (3-0)6 

Nature, sources and effects of radiation. Mechanisms. Ab- 
sorption and attenuation. Effect on living matter. Somatic and 
genetic effects. Maximum permissible doses and concentrations. 
Dosimetry. Shielding. Ventilation. Contamination. Waste dis- 
posal. Regulations and compliance. 

NU 305-306 Nuclear Instrumentation (2-4) (2-4)6 

The first semester lectures cover the fundamentals of cir- 
cuit theory as applied to pulse circuits, and the laboratory covers 
the construction, testing, and evaluation of component circuits 
and instruments. The second semester lectures are devoted to 
the design and operating characteristics of detectors and their 
use with electrometers, ratemeters, scalers, and pulse height 
analyzers. The laboratory work of the second semester is de- 
voted mainly to the characteristics of detectors and associated 
measuring circuits. 

NU 403-404 Reactor I nstrumentation (2-4) (2-4)6 

Elements of servomechanisms; automatic control systems; 
electrical and electronic theory utilized in the measurement of 
reactor parameters such as reactivity, danger coefficients, and 
temperature coefficients; detection of neutron flux with fission, 
BF 3 , and ionization chambers; analysis and design of power- 
measuring and period-measuring instruments; and calibration of 
control rods and general reactor control devices. 

NU 405-406 Nuclear Reactor Engineering (3-0) (3-0)6 

Neutrons, cross-sections and fission. Steady state and the 
criticality condition. Reflected, homogeneous and heterogeneous 
reactors. Fast reactors. Reactor control. Kinetics and reactiv- 
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itv effects Control systems and instruments. Coolants and mod 
erators. Fuels. Reactor Operation. 

NU 410 Nuclear Safety and Site Analysis 

Normal and abnormal conditions. Tra " sie ^ 
dent types. Release of fission products. Con q 6 _ 

finement. Spray, filtration and emer f ‘^Sutton's equa- 

^!ons O % V aTt t 5 a 0 tl and y p S lrt rn i00 regulations, exclusion radius and 

other site parameters. 

NU 493-494 Nuclear Laboratory (0 ' 6 0-6*4 

The first semester is devoted to the use and interpretation 

accelerator. Discussion periods as necessary. 
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PAPER ENGINEERING 


PA 301 Engineering Analysis of Pulp Systems ( 3 - 0)3 

[CHE 204] 

Lectures and problems concerning the engineering, design 
and technology of pulp manufacture by all commercial processes.’ 
Discussion of bleaching chemistry, fundamentals of cellulosic 
chemistry involved in processes. 

PA 302 Engineering Analysis of Paper Systems (3-0)3 

[PA 301] 

Discussion and study of engineering, design and economics 
of commercial methods of producing paper. Stock preparation, 
changes in physical and chemical properties of pulps, filling and 
loading of fibers, sizing, coloring, additives. Material and energy 
relationships of various processes. 

PA 307 Analysis and Design of Testing (3-0)3 

Analysis of the fundamentals of mechanical testing of pa- 
per and other materials. Discussion of engineering mechanics of 
various testing procedures; statistical analysis of testing; discus- 
sion of results of tests as reflected in structure of material 
tested. 


PA 308 Pulp and Paper Laboratory (0-6)2 

[PA 301, taken concurrently with PA 302] 

Laboratory projects designed to illustrate the processing of 
pulp and paper; relationships between processing and proper- 
ties of paper; written reports. Evaluation of TAPPI methods; 
chemical analysis of pulps and papers; physical testing and cor- 
relation of t6st results with processing operations. 

PA 403 Engineering Analysis of Converting Processes (3-0)3 

[PA 302, PA 308] 

Lectures and problems concerning the engineering, design 
technology and economics of paper and paperboard converting 
processes. Rheology of coating materials and engineering prop- 
erties of materials. Mechanical, coating, impregnating and 
printing processes. 
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p A 4 0 5 Converting Laboratory (0-6 >2 

[Taken concurrently with PA 403] 

Common techniques employed in the paper and paperboard 
industry and use of TAPPI Methods. Emphasis is placec Ion he 
colloidal and rheological properties of materials used. Deta. 
written and oral reports are required. 

PA 410 Engineering Analysis of Paper Processing (3 0)3 

[PA 403] 

Individual subjects involving engineering, design and chem 
ical problems of certain aspects of paper manufacturing and 
converting. Emphasis on structure of basic cellulosic f'bers 
it is affected by mechanical and chemical operations. Written 
and oral reports. Plant visits in specialized subjects. 


PA 501-502 


Graduate Thesis 


Credits to be 
arranged 

Every graduate student is required to write a thesis on 
original research work done under the supervision of a senior 
staff member, and this thesis must be approved by an examining 
committee appointed by the Department Head. 

PA 503-504 Advanced Converting Processes (3-0) (3-0)6 

[PA 403, PA 405] 

Specific converting processes; coating operations both 
water-based and solvent-based; latest techniques used by the 
converting industry, involving mechanical and chemical opera- 
tions Engineering analysis of processes. Oral and written re 
ports are required. Plant visits of specific converting problems. 

p A 505 The Physics of Paper (5-0)3 

Structures of fibers from a fundamental viewpoint and 
their effect on strength and other properties of sheets made 
from these fibers. Comparison of cellulosic fibers and syn e i 
fibers. Engineering properties of fiber materials. 

PA 506 New Techniques in the Paper Industry (2 0)2 

A seminar to discuss new developments in engineering 
design and application of physical and chemical princip es in 
manufacture of paper and paper products. Economic studies of 
new processes. Plant visits; oral and written repor s. 


166 


PA 508 


Advanced Paper Systems Analysis 


( 2 - 0)2 


Chemistry and engineering principles applied to nonfibrous 
components in papermaking. 


PA 509-510 


Paper Engineering Seminar (1-0) (1-0)2 
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PHYSICS 


PH 101-102 General Physics (3-2) (3-2)8 

[For students majoring in Business Administration] 

Mechanics, heat, wave motion, sound, light, electricity and 
magnetism, and modern physics. Lectures, experimental demon- 
strations, and laboratory. 

DU vc ire (4-1 ) 4 

PH 103 Physics 

[MA 107 taken concurrently] 

The principles of mechanics, including physical measure- 
ment, composition and resolution of vectors, motion in one : di- 
mension and in a plane, particle dynamics, work and energy con- 
servation of energy, conservation of linear and angu lar ; momen- 
tum, rotational kinematics and dynamics, statics of rigid bodies, 
mechanical oscillations, and gravitation. 

Phvciee (4-2)4 

PH 104 Physics 

[PH 103 or equivalent] 

The principles of electricity and magnetism Charge and 
matter electric fields, Causs's law, electric potential, capacitance 
and inductance, and transients in circuits containing indu f ta " c *’ 
capacitance, and resistance. Magnetic fields. Amperes 
Faraday's law, and electromagnetic oscillation. 


PH 105-106 


Introduction to Physics (4-1 ) (4-2) 8 

[MA 107-108 taken concurrently] 

The basic principles of mechanics heat, wave 
sound, and optics; the dual aspects of radiation and matter the 
variation of mass with velocity, and Bohr s t eory 
and some of its consequences. 


PH 205 


(4-2)4 


Physics 

[MA 205 taken concurrently; PH 104] 

Temperature; heat and the first law of 
kinetic theory of gases, including specific heats; and he second 
law of thermodynamics. Mechanical oscillators; travehng elastic 
waves; standing waves; acoustical and optical wave phenomena 
such as beats, the Doppler effect, reflection, refraction, inter 
ference, and diffraction; polarization; and spectra. 
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PH 206 


(4-2)4 


Physics 

[PH 205] 

Review of classical ideas; the restricted theory of relativity; 
particle aspects of electromagnetic radiation; wave aspects of 
material particles; the hydrogen atom; many-electron atoms; 
x-ray spectra ; nuclear accelerators ; nuclear structure and nuclear 
reactions; and molecular and solid-state physics. 

PH 208 Modem Physics (3-2)4 

[PH 205] 

[For students majoring in Nuclear Engineering] 

Charged particle motion in electromagnetic fields, black 
body radiation, the photoelectric effect, the special theory of 
relativity, the Bohr atom, quantum mechanics. X-ray scattering 
and absorption, Compton scattering, and the kinetic theory of 
gases. 

PH 209 Problems in Physics (1-0)1 

[PH 205 taken concurrently] 

Practice in the careful analysis of physical situations and in 
their formulation, by way of the solution of the specific prob- 
lem posed. Problems of a level comparable with that of the 
accompanying elementary course are solved, and may be in any 
portion of the field previously or concurrently studied. 

PH 210 Practical Astronomy (3-0)3 

[MA 205] 

Coordinate systems, marine navigation, space navigation, 
the gravitational potential, Keplerian orbits, and the rendezvous 
problem in space. The material is developed mainly through the 
solution of problems. 

PH 242 Modern Physics (4-2)4 

[PH 205] 

[For students majoring in Physics or Nuclear Science] 

The special theory of relativity, thermal radiation, black 
body radiation, Planck s theory of black body radiation, discovery 
of the electron, classical and quantum theories of the photoelec- 
tric effect, the Compton effect, Thompson’s description of the 
atom, the Rutherford experiment, atomic spectra, Bohr’s theory 
of the one-electron atom, the Wilson-Sommerfeld quantization 
rule, Sommerfeld’s relativistic theory, DeBroglie’s theory, the un- 
certainty principle, formulation of Schrodinger’s equation, and 
the energy quantization of a free particle. 
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PH 244 Optical Instruments 

[PH 205 taken concurrently] 

The basic laws of optics and their application to various 
optical instruments used in industry, such as the microscope, 
telescope, refractometer, and colorimeter. Considerable em- 
phasis in the laboratory work is placed on the general use of the 
microscope. 

PH 257 Electric Circuits (2-0)2 

[MA 205 taken concurrently; PH 108] 

A short course designed to cover the fundamentals of circuit 
theory. Basic direct-current circuit theorems; simple transient 
problems in a.c. circuits; steady-state solutions for the simple 
series circuit: impedance and resonance; the parallel resonant 
circuit: admittance. Some mechanical analogs are derived. The 
elementary theory of differential equations and the complex vari- 
able are developed where needed. Outside work emphasizes the 
application of the theory to the solution of problems. 

PH 258 Electrical Measurements (1-3)2 

[MA 205, PH 205] 

Precision of measurements, zero-frequency and low-fre- 
quency measurements by both deflection and null methods, am- 
plifiers and tube electrometers, oscilloscopes, Geiger and propor 
tional counters, magnetic measurements, and electrical measure- 
ments in mechanics, heat, acoustics, optics, and nuclear science. 

PH 293 Laboratory Practice (1-2)1 

[Permission of Instructor] 

Practice in laboratory techniques, such as glass blowing, 
simple machine work, and dealing with vacuum systems. The 
proper keeping of notebooks, the analysis and evaluation of data, 
and the writing of reports. 

PH 311-312 Intermediate Mechanics (3-0) (3-0)6 

[MA 206] 

Vector analysis, statics of systems of particles, rectilinear 
motion of a single particle, the linear oscillator, motion in two 
and three dimensions, Stokes’ theorem, conservative forces, cen- 
tral field motion, motion of systems of particles, generalized 
coordinates and momenta, Lagrange’s equations, motion of rigid 
bodies, the spinning top, the coupled oscillator, normal coordi- 
nates, and the vibrating string. 
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(3-0)3 


PH 321 or 322 Intermeidate Thermodynamics 

[MA 206] 

Analysis of temperature, thermodynamic systems, ideal 
gases, the first and second laws of thermodynamics, reversible 
processes, the Carnot cycle, entropy and its philosophical signifi- 
cance, properties of pure substances, and various applications. 

PH 323 or 324 Introduction to Statistical (3-0)3 

Mechanics 

[PH 3 1 2 taken concurrently; PH 321 ] 

Introduction to probality theory, classical Maxwell-Boltz- 
mann statistics, classical statistical mechanics, statistical me- 
chanical interpretation of thermodynamics, and applications to 
the kinetic theory of gases. 

PH 343-344 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 31 1-312 taken concurrently] 

Atoms as components of matter; particle beams in electric 
and magnetic fields; and magnetic, optical, and electrical prop- 
erties of atoms. X-rays, photons and X-ray spectra, optical spec- 
tra, the special theory of relativity, the Schrodinger equation, and 
electron spin and multiplet spectra. Radioactivity, Rutherford 
scattering, nuclear radii, wave mechanics, cross sections, and nu- 
clear reactions. 

PH 345-346 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 31 1-312 taken concurrently] 

The special theory of relativity; relativistic mechanics; 
scalar invariants, 4-vectors, and tensors; the Lorentz transforma- 
tion and particle collisions; an introduction to quantum mechan- 
ics; and the one-electron atom. The Pauli exclusion principle; 
atomic shell structure, the multielectron atom, and atomic spec- 
troscopy; the Zeeman effect, the Stark effect, and the Paschen- 
Back effect ; 'basic properties of nuclei; charge, mass, and mag- 
netic moments; radioactivity; and excited nuclear state and nu- 
clear reactions. 

PH 347 or 348 Physical Optics (3-0)3 

[PH 353 or 354] 

The theoretical and experimental aspects of the phenomena 
of interference, diffraction, and polarization of electromagnetic 
waves, especially light and microwaves. 
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PH 353-354 Electromagnetic Theory (3-0) (3-0)6 

[MA 301-302 taken concurrently; PH 205] 

The theory of electromagnetic fields using vector analysis 
and Maxwell’s equations. Static electric and magnetic fields in 
dielectrics, conductors, and ferromagnetic materials; the scalar 
and vector potentials and time-varying fields; and the special 
theory of relativity. Plane waves in dielectrics and conductors, 
the Poynting vector, Fresnel’s equations, and waveguides; radia- 
tion from antennas and accelerated charges; polarization, inter- 
ference, and diffraction; and receivers. 

PH 355-356 Electromagnetic Theory (3-0) (3-0)6 

[MA 301-302 taken concurrently; PH 205] 

Forces and fields; Maxwell’s equations; electrostatics: ex- 
pansion in multipole moments, Poisson’s and Laplace s equations, 
and images; magnetic fields; and scalar and vector potentials. 
Electromagnetic induction, energy density and Poynting vector 
and the equation of continuity. The electromagnetics of material 
media: polarization, dielectrics, and magnetization. Physical op- 
tics: reflection and refraction of electromagnetic waves, Fermat s 
principle, Huygens’ principle, and Fraunhofer and Fresnel dif- 
fraction. The Special Theory of Relativity, space-time and field 
transformations, relativistic dynamics, the electromagnetic field 
tensor, and the covariant formulation of physical laws. Radiation 
from accelerated charges. The scattering of electromagnetic 

waves. 

PH 363 Introductory Nuclear Physics (3-0)3 

[MA 206, PH 208] 

[For students majoring in Nuclear Engineering] 

Natural radioactivity; the Bateman equations; isotopic 
abundance; induced activity; the energetics of nuclear reactions, 
and alpha, beta, and gamma emission. 

PH 366 Intermediate Nuclear Physics (3-0)3 

[PH 363] 

[For students majoring in Nuclear Engineering] 

The compound nucleus and resonance theory, cross sec- 
tions Rutherford scattering, center of mass coordinates, neutron 
physics, nuclear radii, nuclear stability and forces between nu- 
cleons, and nuclear models. 

PH 393-394 Experimental Physics (1-3) (1-3)2 

[Permission of instructor] 

Experiments in electromagnetics, optics, electronics, atomic 
and nuclear physics, mechanics, and other interesting fields. 
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PH 405 


(3-0)3 


Introduction to Theoretical Physics 

[PH 312, PH 354] 

A study of mechanics, field theory, variational methods, and 
other aspects of theoretical physics. 

PH 411 -4 1 2 55 Quantum Theory (3-0) (3-0)6 

[MA 433 and MA 484 taken concurrently ; PH 311 or 3 1 2] 
The beginnings of the quantum theory. The Bohr-Sommer- 
feld theory; wave-particle dualities and the uncertainty princi- 
ple; the DeBroglie theory; basic principles of wave mechanics; 
Schrodinger s equation and applications; operators and observa- 
bles; commuting properties of operators and their relationships 
to the uncertainty principle; mathematical theory of eigenfunc- 
tions, Fourier series, and the Fourier integral; matrix mechanics; 
perturbation theory by wave and matrix mechanics; and applica- 
tions. 

PH 424 Introduction to Statistical Physics (3-0)3 

Kinetic theory, statistical mechanics, and other statistical 
studies. 

PH 425 or 426 Meteorology (3-0)3 

[MA 205] 

Introduction to meteorological science; the atmosphere, 
clouds and precipitation, heat and temperature changes, radia- 
tion balance and global circulation, equations of motion, air 
masses and fronts, cyclones and tropical storms, and climatology; 
observations and analyses; maps and forecasts. 

PH 427 Introduction to Theoretical Meteorology (3-0)3 

[MA 206, PH 205] 

Meteorological thermodynamics: adiabatic processes; ther- 
modynamic diagrams; hydrostatic equilibrium; hydrostatic sta- 
bility and convection. Equations of motion on a rotating earth; 
horizontal motion under balanced forces. 

PH 431 or 432* Theory of Vibrations (3-0)3 

and Sound 

[MA 301, PH 312] 

Free, damped, and forced oscillations; forcing by pulses; 
coupled oscillations; the flexible string; end conditions; pertur- 
bations; the vibration of bars, membranes, and plates; sound 
waves; acoustic impedance; the radiation and scattering of 
sound; normal modes; and reverberation. Applications are 
stressed. 
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(2-3)3 


graph designs. 


PH 445 


X-Ray Diffraction 


(1-6)3 



these is offered in the laboratory work. 


PH 448 


Electron Microscopy and 
Electron Diffraction 

[PH 206 or PH 242] 


(2-3)3 


Analogies with optics, electrostatic and magnetic lenses, 
electron trajectories, the scattering of electrons, electrons, elec- 
tron diffraction and the wave properties of the electron, vacuum 
techniques, thin films by vacuum evaporation and electropolish- 
ing, specimen preparation, qualitative and quantitative evaluation 
of the electron image, and photographic techniques. 

PH 449 or 450 Infrared Radiation (2-3)3 

[PH 206] 

The use of infrared radiation as a means of scientific in- 
vestigation The laws and theories of black body radiation, in- 
cluding those of Planck, Wien, and Stefan-Boltzmann. The the- 
ory and operation of various infrared detectors and systems of 

collecting optics. 

PH 454 Piezoelectric Crystals (2-3)3 


[PH 311, PH 353] 


Phenomena in piezoelectric crystals and measurements of 
related quantities. Parameters of the equivalent circuit of a re- 
sonator, vibrational modes, elastic coefficients and temperature 
effects the consequences of cutting plates of different orienta- 
tions, and effects of surface shaping. Applications such as in 
transducers, frequency stabilization, ultrasonic wave generation, 
wave filtering, and clock control. 

PH 462* Nuclear Physics (3-0)3 


[MA 302; PH 344 or 366] 


Ionization of matter by charged particles, mass-energy re- 
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lationships, packing fraction, elementary discussion of properties 
of a nucleus, radioactive decay, systematics of alpha and beta 
decay, alpha decay theory, gamma emission, two nucleon sys- 
tems, nuclear reactions and nuclear structure, and properties of 
neutrons. 

PH 471-472 :: Solid-State Physics (3-0) (3-0)6 

[PH 41 1-412 taken concurrently] 

Crystal structure and X-ray and neutron diffraction; free 
electron model; band theory of solids; quantum mechanical con- 
siderations; lattice energy, lattice vibrations, and infrared ab- 
sorption; lattice defects; thermal properties of solids; dielectric 
and magnetic properties; mechanical properties; and semicon- 
ductor crystals. 

PH 493-494 Advanced Laboratory (1-3) (1-6)5 

[Permission of instructor] 

A laboratory couse which accompanies the senior courses in 
the department and which may serve as a vehicle for undergrad- 
uate experimental research in selected fields of physics. 

PH 495 or 496 :; Special Research Problems Credits to be 

arranged 

[Permission of Head of Department and instructor] 

Special problems in theoretical and experimental physics as- 
signed to the individual student, with emphasis on modern re- 
search methods and preparation of results for publication. 

PH 497-498 :: Biophysics Seminar (l!/2-0)l 

A seminar-type course with students leading discussions on 
almost any topic of physical interest in biology. An attempt is 
made to survey this vast field, but emphasis is mainly on the 
physics of the sense organs, nerve conduction, and muscle con- 
traction; the effects of radiation on living cells; molecular biol- 
ogy; applications of information theory to biology; and descrip- 
tions of some of the newer instrumentation for research. 

PH 507 High-Energy Physics (3-0)3 

[PH 516] 

A survey designed for the nonspecialist. Elements of rela- 
tivistic scattering theory, the quantum numbers and conservation 
laws of high-energy physics, strong and weak interactions, and 
an introduction to the theory of unitary symmetry and its con- 
sequences. 
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PH 511-512 Classical Mechanics (3-0) (3-0)6 

[PH 312] 

Lagrange’s equations, Hamilton’s principle, holonomic and 
nonholonomic constraints, the two-body problem, matrix formu- 
lation of rigid body motion, Hamilton’s equations principle of 
least action, canonical transformations, Hamilton-Jacob. theory, 
and the theory of small oscillations. 

PH 515-516 Quantum Mechanics (3-0) (3-0)6 

[MA 433, PH 41 1 ; PH 51 1 -51 2 taken concurrently] 

Wave packets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, the 
WKB approximation, central forces and angular momentum, 
spin, and time-dependent and independent perturbation theory. 
Scattering theory. 

PH 517-518 Advanced Quantum Mechanics (3-0) (3-0)6 

[PH 516] 

The formal theory of scattering. The Klein-Cordon and 
Dirac equations, the Foldy-Wouthuysen transformation, ele- 
ments of covariant perturbation theory based on Feynmans 
propagator approach, and renormalization theory. Second quan- 
tization and canonical commutation rules, the connection be- 
tween spin and statistics, the TCP theorem, and selected topics 
in strong and weak interactions. 

PH 519 or 520 Theory of Weak Interactions (3-0)3 

The four-Fermi interaction, beta decay, two-neutrino the- 
ory violation of space and time symmetries, conservation laws 
and selection rules, conserved vector current, SU (3) transforma- 
tion properties of the weak Lagrangian, and electron and muon 
neutrinos and the intermediate vector boson. 


PH 521 or 522 


Statistical Mechanics (3-0)3 

[PH 324] 

The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein, and applications to thermodynamics, solid-state 
physics, and nuclear physics. 

PH 523 or 524 Low-Temperature Physics (3-0)3 

[MA 302; PH 321 or 322] 

The production of low temperatures; temperature measure- 
ment; liquid helium; superfluids and superconductors; paramag- 
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netic salts, the magnetic temperature scale; nuclear polarization 
and alignment; thermal conductivity at low temperatures; the 
third law of thermodynamics; and adiabatic demagnetization. 

PH 531 or 532 Acoustics (3-3)4 

Not offered in 1966-67. 

537 Croup Theory (3-0)3 

Croup theory and its application to the quantum theory, 
symmetry properties and conservation laws, crystalline fields, 
Lie groups, an analysis of the rotation and Lorentz groups, a gen- 
eral analysis of SU (n) , and applications. 

PH 552 Astrophysics (3-0)3 

[PH 206, PH 311] 

The origin and future of the universe, using mathematical 
treatment wherever practicable. Theorems needed beyond the 
prerequisites are developed in the course. 

PH 553 or 554 Piezoelectricity and (3-3)4 

Ferroelectric ity 

Crystallographic bases of piezoelectricity, crystal elasticity, 
rotated axes, modes of vibration; behavior and interactions of 
the elastic, dielectric, and piezoelectric coefficients; ferroelec- 
tric crystals, domain structure, transitions between phases, free 
and clamped states; and applications of piezoelectric and ferro- 
electric crystals. 

PH 555 or 556 Plasma Physics (3-0)3 

[PH 354] 

The production of high-intensity electromagnetic and elec- 
trostatic fields and the interaction of these with conducting 
forms of matter. The physics of high-temperature, low-density 
gases, with emphasis on practical applications. 

PH 557-558 Electricity and Magnetism (3-0) (3-0)6 

[MA 301-302, PH 353-354] 

Electrostatics and magnetostatics with special attention to 
boundary-value problems. Quasistatic fields and displacement 
currents, Maxwell’s equations, the Special Theory of Relativity, 
Lienard-Weichert potentials, and radiation from an accelerated 
charge. Waveguides, scattering, and applications to the problems 
of modern-day physics. 
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PH 561 or 562 


(3-0)3 


Nuclear Physics 

[PH 462] 

Stationary states of nuclei, nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gamma 
decay; fission reactions induced by charged particles, §a mma 
rays, and neutrons; nuclear forces and nuclear models; and fast 

neutron physics. 


PH 563 or 564 Microwave Spectroscopy 

Not offered in 1966-67. 


(3-3)4 


PH 565 or 566 Nuclear and Electron Spin (3-0)3 

Resonance Phenomena 

[PH 41 1 -41 2 taken concurrently] 

An introduction to crystal field theory and electron spin 
resonance; coupling of angular momenta; nuclear electric qua - 
rupole and magnetic resonance; application to gases, liquids, and 
crystals; and a survey of experimental techniques. 


PH 567 or 568 Neutron Diffraction Analysis (3-0)3 

The diffraction of neutrons in crystals and its applications 
in the determination of lattice structures and magnetic moments. 

PH 571-572 Lattice Imperfections (3-0) (3-0)6 

A description of point, line, and plane imperfections in 
crystals and their properties, causes, and interactions; the influ- 
ence of imperfections on electron and phonon transport phe- 
nomena and also on lasers; a study of imperfections by X-ray 
and electron diffraction; and a discussion of problems in cur- 
rent literature. 


PH 575-576 Problems in Solid-State Physics (3-0) (3-3)7 

Quantum mechanics and specific heats, lattice energy, elas- 
tic coefficients, applications of statistical mechanics, ferroelec- 
tric crystals, diamagnetism and paramagnetism, Brillouin zones, 
Hume-Rothery rules, order-disorder transformations, semicon- 
ductors, ferromagnetism and antiferromagnetism, ferrimagne- 
tism, magnet relaxation and resonance, superconductivity, lattice 
vacancies, diffusion, color centers, excitons, dislocations, and 
thermal and electrical conductivity at low temperatures. 

PH 577-578 Thermodynamics of Solids (3-0) (3-0)6 

The thermodynamics of first- and second-order phase 
changes; lattice energy and vibration spectrum; the Einstein- 
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Debye model; nonideal solid solutions; order-disorder phenom- 
ena; crystal interfaces and imperfections; and applications to 
metals and semiconductors. 

PH 581 Information Theory (3-0)3 

A definition of information and its identifaction with en- 
tropy; a critical examination of codes and written and spoken 
languages; the Tuller-Shannon formula and the capacity of chan- 
nels with noise; and autocorrelation techniques and their appli- 
cation. Physical analogs of communications problems are 
stressed throughout. 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

The invariance of physical laws; tensor formulation of the 
special theory of relativity and applications; and the general 
theory of relativity. 

PH 591-592 Master’s Thesis Credits to be 

arranged 

The thesis for the master’s degree covers an independent 
investigation undertaken by the student of a problem which is 
of interest to a member of the faculty and has the prior approval 
of the department head. The thesis must show ability and orig- 
inality and must be a clear and systematic written presentation 
of the results. 

PH 593-594 Graduate Laboratory Credits to be 

arranged 

[Permission of instructor] 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 

PH 595-596 Physics Seminar Credits to be 

arranged 

A discussion of timely topics by visiting scientists, staff, and 
graduate students. Required of all graduate students. 

PH 601-602 Special Problems in Credits to be 

High-Energy Physics arranged 

PH 603-604 Special Problems in Solid-State Physics Credits 

to be arranged 

PH 605-606 Special Problems in Nuclear Physics Credits to 

be arranged 


179 


PH 651-652 Physics Seminar in High-Energy Physics ^ Credits 
PH 653-654 Physics Seminar in Solid-State Physics 


PH 655-656 Physics Seminar in Nuclear Physics Crechts to 

PH 701-702 Research in High-Energy Physics Credits^to be 

PH 703-704 Research in Solid-State Physics Credits to be 

arranged 


PH 705-706 Research in Nuclear Physics 


Credits to be 
arranged 
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PLASTICS 


PL 201-202 Introduction to Polymeric (2-0) (2-0)4 

Materials 

A descriptive subject to acquaint the student with plastics 
as a class of materials. The history, definitions, classes, proper- 
ties, and applications of plastics. 

PL 301-302 Plastics Technology (2-2) (2-2)6 

[PL 201 or permission of instructor] 

Raw materials and manufacturing processes. Methods of 
processing plastics materials, including compounding, molding, 
casting, extruding, laminating, fabricating, and finishing. Evalu- 
ation and development of typical plastics problems. Laboratory 
instruction in the processing and fabrication of plastics materials. 


PL 401-402 Plastics Technology (2-3 (2-3) 6 

[PL 301-302] 

Application of plastics as engineering materials. Product, 
equipment, and mold design. Correlation of composition, proc- 
essing, and fabrication with product design and applications. 
Continuation of laboratory instruction in processing, molding, 
and fabrication. 

PL 403-404 Properties of Polymers (0-3) (0-3)2 

[Open to seniors only] 

Correlation of composition and structure with important 
engineering properties of plastics ; environmental conditioning 
and effects of types of loading in evaluation of plastics materials; 
the theory of testing; critical examination of testing techniques, 
equipment, and standard ASTM methods of evaluating mechani- 
cal, thermal, electrical, and optical properties. 

PL 411-412 Plastics Sem inar ( 1 -0) ( 1 -0) 2 

[Open to seniors only] 

Informal discussions, based on literature study conducted 
by the individual, of topics in, or related to, plastics technology. 
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PL 413-414 


Introduction to Polymer (2-0 > (2-0)4 

Physics 

[Open to seniors only] 

Chemical bonding in polymers, energy dispersion, segmental 
and molecular motion, freezing and melting, glass transition 
temperature, crystallinity, rubber elasticity swelling, viscoelas- 
ticity mechanics of network response, electrical and optical 
properties of polymeric networks, and of the physics of com- 
bined materials. 
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SOCIAL SCIENCES 


SS 223 The United States: 1865-1912 (3-0)3 

With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its 
influence, diplomacy before World War I, and the social and 
cultural development of the American people. 

Collateral readings will be required for each topic. 

SS 224 The United States: 1912 to The Present (3-0)3 

[No prerequisite, but SS 223 is recommended as background] 

Continuing the topical analysis of SS 223, a study will be 
made of the political philosophies from Wilson to Johnson, the 
industrial problems of the 20th Century, the transition from 
isolation to free world leadership, economic cycles, the impact of 
science, and current issues. 

Collateral readings will be required for each topic. 

SS 225 Europe: 1789-1914 (3-0)3 

A study of those events which have played an important 
part in shaping the modern world, with emphasis upon such 
topics as the French Revolution, the Industrial Revolution, social 
and poltical reforms, the rise of nationalism and imperialism, and 
the background of World War I. 

SS 227 Europe: 1914-1939 (3-0)3 

A study of the quarter-century in which the “Great War” 
and the postwar settlements and realignments created a new 
Europe and set the stage for World War II. Emphasis is given to 
the rise^ of totalitarianism and the changing power patterns in 
Continental Europe and the world at large. 

SS 228 Europe: 1939 to The Present (3-0)3 

A survey of the major events of World War 1 1 and the key 
factors in the postwar alignments. Particular attention is given 
to the roles of Soviet Russia and the United States, the effects 
of regionalism and internationalism, the decline of imperialism, 
and the economic, political, and social developments in the ma- 
jor nations in the period. 
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SS 301 Government of The United States i3-0)3 

A study of the structure of the national government with 
attention to the modern developments in the powers and fu ™-' 
tions of the three branches. Special emphasis is given to the 
making and implementation of both domestic and foreign po - 

icies. 


SS 302 Conduct and Control of Foregin Policy (3-0)3 

A seminar considering the ways a state’s conduct of its for- 
eign policy affects, and is affected by, both the substance and 
processes of its domestic politics. Primary consideration is given 
to the United States and the principal nations of Western Europe, 
but examples are taken from other nations as well. 


SS 303 or 304 Psychology 

The place of psychology in the life of the individual and 
society, with emphasis on the psychological bases of behavior and 
attitude in their relations to personal, industrial, and communi y 
experiences. 

SS 305 or 306 Sociology (3-0)3 

The principles of sociology, including the development of 
man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, co ec ive e- 
havior, social change, and social institutions. 


SS 371 or 372 American Civilization ia-UJo 

to 1 865 

A study of the development of national consciousness in 
America through a review of the evolution of economic, political, 
and social institutions and their influences upon U. S. culture. 


SS 403 Psychological Warfare in Foreign Policy (3-0)3 

f Approval of Instructor Required} 

A seminar inquiring into the role of psychological warfare 
in modern foreign policy. Special attention will be given to such 
activities as economic aid, technical assistance, military missions, 
cultural exchanges, and information services. 


SS 459 World Politics: The Central Problem of War (3-0) 3 

War as the central phenomenon of world politics -its 
causes and functions in theory and history, its effects on the in- 
dividual and society, efforts to control it, and ethical problems 

raised by it. 
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SS 460 Foreign Aid and Foreign Policy (3-0)3 

A seminar considering the difficulties involved in stabilizing 
areas threatened by communism and insurgency which lie outside 
the line of containment. Discussions involve changing ap- 
proaches to foreign aid, and relations of western powers, Con- 
gress and the State Department, and various other departments 
and agencies involved in foreign policy operations. 

SS 464 World Politics: Problems of International (3-0)3 

Organization 

International and regional organizations both as mirrors of 
contemporary world politics and as forces of change. The history 
and theories of international organization, constitutional prob- 
lems, the political and non-political functions of the UN system; 
the development, varieties, and significance of regionalism; and 
the relations between traditional and parliamentary diplomacy. 

SS 471 The United States in World Politics (3-0)3 

The principles behind American foreign policy and an eclec- 
tic inquiry using a case study into the circumstances under which 
these principles have been utilized by the United States. 

SS 472 Defense Policy (3-0)3 

A seminar revolving around the relationship of force and 
foreign policy in the thermonuclear age. Discussions involve 
policymaking and organization, military strategy and foreign 
policy, and the substance of natural security. 

SS 477 or 478 Twentieth-Century Russia (3-0)3 

The objective of this subject is twofold: to give the student 
an understanding of the Russian people, the Empire, and the 
Soviet Union through a study of backgrounds, and to make pos- 
sible a comprehension of the structure, aims, and methods of 
the Soviet regime and its present role in world affairs. 

SS 479, or 480 The Far East Since 1900 (3-0)3 

Basic historical and cultural backgrounds of the peoples of 
East Asia surveyed as a preface to a study of the economic, 
political, and social development of the mainland and island 
states, with emphasis on the interests and policies of European 
nations and the United States. 

SS 481 or 482 The Creeks and Western (3-0)3 

Civilization 

Contributions of the ancient Creeks to our culture. The in- 
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fluences of Greek thought, arts, and politics studied through se- 
lected readings and discussions in seminar meetings. 

SS 483 Political and Social Thought: Ancient (3-0)3 

Times to Early Modern Times 

Studied in the works of great writers of political and social 
philosophy from Plato through Machiavelli. Class discussion with 
the purpose of tracing the origins and development of humanism, 
asceticism, communism, fascism, and democracy. 

SS 484 Political and Social Thought: Early (3-0) 3 

Modern Times to Present 

Studies in the origins and development of modern political 
and social ideologies. Class discussion with the purpose of relat- 
ing ideologies to institutional conflicts. 

SS 485 or 486 The Romans and (3-0)3 

Western Civilization 

Roman contributions to western culture and politics, with 
emphasis on Roman legal and governmental concepts and in- 
stitutions. 


SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American politi- 
cal thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 


SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and the postwar years. 


SS 489 or 490 Nationalism and (3-0)3 

Imperialism Since 1800 

The origins and development of nationalism and imperialism 
and the effects of these phenomena upon the nations of Europe. 
Attention is given to interpretations of these subjects as well as 
to historical events. A written assessment of the significance of 
these phenomena in the modern period is required. 

SS 492 Twentieth Century Germany (3-0)3 

Political development, social and military history, and con- 
flicts of the “-isms” in Germany from the founding of the 
Second Empire to West Germany’s assumption of a position in 
the NATO Alliance. Relation of the nation’s past to current 
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problems of re-unification, international position, and internal 
economic and political stability will be stressed. 

SS 494 Totalitarian Systems of The 20th Century (3-0)3 

A study of the problem of totalitarianism with regard to 
both theory and practice in the present century. The origins, 
characteristics, and influences upon man and society will receive 
particular attention. A semester paper, on a subject selected by 
the student from an approved list, is required. 
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TEXTILE CHEMISTRY 

TC 201 Introduction to Textiles (2-0)1 

The history, economics, and geographical distribution of 
the textile industry and its interrelationships with the chemical 
and fiber-producing industries. The basic principles, nomen- 
clature, and sequences of the physical and chemical processes 
of the textile industry. 

TC 202 Chemistry and Physics of Fibers (3-0)3 

The structure and chemical reactions of linear high poly- 
mers of importance in the field of natural and synthetic fibers, 
the chemical and physical structure of polymers and fibers; the 
relation of molecular length, orientation, crystallinity, inter- 
molecular attractions, side chains, and flexibility of polymers 
to the physical properties of fibers; and chemical reactions o 
polymers and their effects on fibers. 

TC 301 The Purification of Fibers (2-3)3 

The chemical and physical nature and properties of impur- 
ities in natural and man-made fibers and the mechanisms of their 
elimination. The theory and principles of fiber purification dis- 
cussed in lectures are evaluated by laboratory and pilot-plant 
experimental study. 

TC 311 Chemical Textile Testing (3-0)3 

Qualitative and quantitative methods for determining fiber 
content, finishing agents, and dyestuffs, including optical meth- 
ods of analysis and evaluation. 

TE 403 The Principles of Dyeing and Printing (2-6)4 

The principles of dyeing and printing commercially impor- 
tant fibers with the more important classes of dyes and pigments. 
Lectures, laboratory experimentation, and pilot-plant problems 
are integrated to illustrate basic principles of dyeing methods, 
color prediction, compatibility of dyes in mixtures, basic variables 
of machine design, the control of nonuniformity, and the prin- 
ciples of phase transfer of dyes in printing. 

TC 404 Theory of Dyeing (3-4)4 

Mechanisms of reactions in the dyeing of fibers which em- 
phasize basic physical and chemical variables affecting equi- 
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libria, rates of dyeing, and diffusion. Quantitative studies on the 
kinetics and equilibria of dyeing reactions are conducted in the 
laboratory. 

TC 411 Chemical Technology of Finishing I (3-1)3 

Conversions of fabrics from the gray state for utility, ser- 
viceability, or appearance. Stress is placed both on the chemical 
phases and on essential engineering principles. Lectures, sem- 
inars, and laboratory workshops. 

TC 412 Chemical Technology of Finishing II ( 3 - 2)4 

Continuation of TC 41 1 . 

TC 502 Theory of Dyeing ( 3 . 4)4 

[For Graduate Students] 

Same as TC 404 but with added assigned reading and re- 
ports. 

TC 505 Physical Chemistry of Dyeing (3-0)3 

Lectures and exercises on the physiochemical principles in- 
volved in the application of dyestuffs to textile materials, includ- 
ing both the thermodynamics and kinetics of dyeing. 

TC 541-542 Graduate Thesis Credits to be 

arranged 

An independent investigation of a problem in textile chem- 
istry in conference with a faculty adviser and approved by the 
Department Head. A clear and systematic written presentation 
of the results is required. 
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TEXTILES 

TE 206 Textile Physics (3-0)3 

[PH 104] 

A comprehensive study of the principles of mechanics, 
mechanism, and optics as they relate to industrial use m general 
and textiles in particular. 

j E 212 Fiber Science (3-1)3 

The different fibers and their origin and properties. The 
effect of molecular arrangement in fibers upon the chemical, 
physical, and mechanical behavior of the raw material and upon 
their technological utilization. Polymer structure, order inter- 
molecular forces, flexibility, and other properties m the light ot 
stress-strain relationships, such as viscoelastic behavior. ese 
and other factors as design elements leading to the prediction 
of the physical properties of textile systems, as well as t e geom 
etry of yarns and fabrics and their behavior characteristics. 

j E 311 Fiber Science (3-1)3 

[Same as TE 21 2] 

Available only to Juniors, Seniors, Graduate Students and 
with permission of the Department Head. 

T E 361 Technology of Yarns (3-1)3 

[TE 21 2] 

[May be taken concurrently with TE 31 1 with permission 
of Department Head.] 

The preparation into yarn of staple cellulosics and man 
made fibers on the cotton system as well as filamentous man 
made fibers. These are presented analytically in terms of en- 
gineering principles or mechanisms concerned with functiona 
use, structural design, and basic geometry of the yarns. 

TE 362 Technology of Yarns II (3-1)3 

[TE 361 ] 

Same as TE 361 but involving wool in woolen or worsted 
yarn systems or blends of same with natural and synthetic fibers^ 
A consideration of recovery processes for use of waste in varied 

fabrics is included. 
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TE 363 


(3-1)3 


Textile Systems I 

[TE 212] 

Fiber preparation processes as systems in yarn manufacture 
presented analytically in terms of engineering principles or mech- 
anisms leading to an understanding of the functional use, struc- 
tural design, and basic geometry of yarns. All fiber systems are 
included. 

TE 364 Textile Systems II (3-2)3 

[TE 363] 

The concepts of fabric design: an analysis of the effects of 
mechanical processing upon structural relationships, with stress 
on physicomechan ica I and chemical behavior. 

TE 366 Textile Systems III (3-0)3 

[TE 364] 

A study and analysis of the physical behavior of gray fabrics 
as mechanical systems during the finishing operations. Major 
emphasis is on absorption, pressure, heat transfer, and the 
physical and mechanical design principles involved. 

TE 411-412 Fundamentals of Textiles — (2-2 (2-2) 6 

Yams 

[TE 363 or equivalent] 

Designed to familiarize students with the basic machines 
and techniques for the production of yarns regardless of the 
fibers and/or production systems used. Primary emphasis is upon 
the mechanical principles employed. 

TE 431-432 Fundamentals of Textiles — (2-2 (2-2) 6 

Fabrics 

[TE 364 or equivalent] 

Designed to familiarize students with the basic machines 
and techniques for the production of fabrics regardless of the 
fibers and/or yarns employed, from the preparation of yarns for 
fabrication to the actions and modifications available for the 
production of fabrics. Primary emphasis is upon the mechanical 
principles employed. 

TE 433-434 Technology of Knitting (2-1)2 

[TE 363 or equivalent] 

Recommended as technical elective for TE-EN. 

A broad survey of the mechanics of knitting equipment and 
the varied fabrics produced therefrom. 
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TE 435 Advanced Fabric Technology (3-1)3 

[TE 364 or equivalent] 

A thorough study of design and weaving as applications of 
science to the construction of fabrics. 


TE 457-458 


Technology of Finishing 

[TE 364 or equivalent] 


(3-0) (1-2)5 


Lectures and laboratory workshop in the major engineering 
and chemical considerations necessary to convert greige fabrics 
to their finished state. Engineering aspects including heat trans- 
fer principles are stressed. 

YE 457 Textile Systems IV (1-2)2 

[TE 366] 

The basic chemical structure of the fibers within the fabric 
and the relationship which such a system has with the applica- 
tion of dye and finish due to chemical transition catalysis elec- 
trostatic attraction, covalent and other bonding forces, etc., 
effecting an acceptable end product. 

Ye 472 Textile Evaluation (2-3)3 

[TE 364 or equivalent] 

Devoted to the basic mechanical tools and techniques and 
their utilization by the textile industry for research develop- 

ment, product control, and end use evaluation Moisture e q u^ 
librium and rates of change relations; basic fiber, yarn, and 
fabric dimensions; spatial relations and fluid flow instrumenta- 
tion- an introduction to the determination and evaluation of the 
stress-strain-time properties of viscoelastic fibrous structures^ 
and wear or abrasion of textile structures are among the topics 

considered. 

YE 474 Instrumentation for Textiles (2-2)3 

[PH 205 or equivalent] 

A study of some mechanical, electrical, and electronic 
methods for the measurement and control of such common tex 
tile process variables as pressure, temperature liquid level and 
fluid flow. The response of sensing elements, the modes of co 
trol, the characteristics of final control elements, an t e in er 
relationship between those in closed loop systems are considere . 
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TE 482 Application of Scientific Methods to (3-0)3 

Textile Processes 

[PH 205, MA 206, ME 216] 

A cross-discipline course which exercises the student in the 
application of his knowledge of science and engineering to prob- 
lems of textile processing. In problem-solving sessions, an effort 
is made to simulate the resources and on-the-job environment 
of a practicing textile engineer. 

TE 483*-484* Engineering Design of (3-0) (3-0)6 

Textile Structures 

[MA 205, TE 364] 

This subject correlates engineering properties of textile ma- 
terials, engineering principles, and textile processing in the de- 
sign of textile structures with desired properties. Graphical solu- 
tions are considered. The geometry of yarns, fabrics and wire 
cloth, design of textile structures for certain functional uses; 
prediction of dimensional changes which occur during use; 
stresses, strains, and energy changes which the end use imposes; 

analyses of load-elongation diagrams of textile structural ma- 
terial. 

TE 485* Statistical Quality Control— (3-0)3 

Textile 

[MA 383, TE 364 or equivalent] 

A study of statistical and administrative techniques relevant 
to the maintenance of product quality at defined levels. Samp- 
ling plans for variables and attributes are considered from the 
viewpoint of engineering economics. 

TE 501-502 Textile Polymer Science (3-0) (3-0)6 

[Permission of Instructor] 

The morphological, macromolecular, and molecular struc- 
ture of fibers are considered as a basis for an understanding of 
various performance characteristics. The latter include stress- 
strain relationships in the non Hookian region, time dependent 
parameters primary and secondary creep, as well as the effect of 
environmental conditions on these parameters. Critical analysis of 
performance characteristics are used as a means of selection of 
fibers as structural units in the design of items having defined 
performance requirements. An introduction is made to the in- 
terrelation between fiber properties and yarn and fabric geom- 
etry in determining the behavior of textiles. 
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TE 503 Technology of Novel Cellulosic Substrates (2-2)3 

[Permission of Instructor] 

Systems for handling and methods of utilizing cotton waste 
products modified cottons, non-woven textile structures in 
p eduction of novel fabrics. The effects of various chemica , 
mechanical and growth modifications of cotton on the chemicah 
physical and processing properties of cotton fiber. ProWems are 
assigned for laboratory evaluations and a written report for oral 
presentation is required. 

jE 517 Product Quality (2-2)2 

[Permission of Instructor] 

Product defects in the manufacture of spun yams are 
studied and analyzed. Procedures necessary to avoid the de- 
fects are studied and the diagnostic ability of the student to rec 
ognize and remedy defects is developed with the aid of case 

histories. 

TE 519 Multifiber Processing: Yarns (3-2)3 

[Permission of Instructor] 

The processing of man-made fibers into spun yarns using 
different yarn systems is studied with emphasis upon f.ber and 
yarn properties and involving engineering principles. Blending 
techniques are covered for various fibers including both ma 
made and natural fibers. 

TE 571 Microscopy of Fibrous Materials and (2-3)3 

Assemblies 

[Permission of Instructor] 

A consideration of the principles involved in the selection 
and use of appropriate optics as well as manipulative and pre- 
parative techniques for the qualitative and quantitative estima- 
tion of morphological, physical, and chemical properties o 
fibrous materials and assemblies. Observations are interpre 
with the objective of eliciting information relevant to engineer- 
ing applications. 

TE 573 Mechanical Testing of Textiles (2-3)3 

[Permission of Instructor] 

Thickness and compressional measurements stress-strain- 
time phenomena of viscoelastic textile materials, Vibroscope 
theory and techniques, yarn uniformity, thermal determinate 
and friction evaluation are among the major topics covered^ 
Emphasis is placed on current literature search assignmen s an 
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the preparation of a student paper on a selected topic within the 
scope of the subject. 


TE 581 Textile Management and Costing (3-0)3 

[Permission of Instructor] 

Management principles and techniques applied to prob- 
lems in textile administration; production, scheduling and rout- 
ing; sales forecasting; inventory control; materials; machine and 
labor costing; budgeting; management recruiting and training- 
internal and external organization relations case histories used to 
supplement course coverage. Several textbooks available. 


TE 583 Textile Automation (3-0)3 

[Permission of Instructor] 

Engineering approach to the study of the present auto- 
mated textile manufacturing and production processes from 
fiber to finished fabric and their impact on management, labor, 
and cost factors. Research and problems relating to the degree 
of automatic ity for better control of mass and flow production in 

the industry will be required and implemented with present 
trends. 


TE 585 Textile Plants Organization — Yarns (3-0)3 

[Permission of Instructor] 

Designed to correlate the various aspects of yarn produc- 
tion. Emphasis is placed upon the need for proper balance among 
mac inery elements for the production of specific yarn types 
Consideration of machinery layouts for efficient and economic 
operation of the total yarn establishment, with stress on the 
various calculations involved. Considerable use is made of the 
case history technique of presentation. 


TE 587 Textile Plants Organization — Fabrics (3-0) 3 

[Permission of Instructor] 

Similar in concept to TE 585 except that the subject per- 
tains to the production of fabrics. 


TE 589 Central Management and Business Policies (3-0)3 

[TE 581, Permission of Instructor] 

New concept of managementation occurring in business 
today. Analytical framework for sifting and relating elements 
involved in the operational environment of the whole com- 
pany; less reliance placed on intuitive grasp of factors affecting 
business policy formulation; the critical job of central manage- 
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. this changing emphasis included as it affects various 
-SScKies prepared, discussed and ana,- 

yzed. 

j£ 5^2 Graduate Seminar (2-0)0 

Introduction to thesis material and thesis preparation. 


TE 593-594 


Thesis Seminar Two hours per week 

No credits 


Required of all graduate students in Textile Technology. 
Devoted^ to problems in the preparation and presentation of re- 
search work, with illustrative material drawn from thesis w 

in process. 


TE 595-596 


Graduate Thesis 


Credits to be 
arranged 

Each graduate student in Textile Technology is required to 
submit a thesis which shows ability and originality in the so u 
tion and presentation of a research project. 
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THE GRADUATE SCHOOL 


INTRODUCTION 


The Lowell Technological Institute Graduate School, 

founded in 1935, offers graduate programs in the following 
areas: 


Master of Science Programs 

Chemical Engineering Paper Engineering 

Chemistry Physics 

Electrical Engineering Textile Chemistry 

Mathematics Textile Technology 


Doctor of Philosophy Programs 

Chemistry 

a. polymer science 

b. organic 

c. physical 
Physics 

a. experimental 

b. theoretical 

Because of the varied objectives of the graduate students, 
each specific course of study is arrived at through consultation 
with the student’s graduate advisory committee. Each program 
includes an original thesis. 

admission 

General Admission 

To be eligible for admission to the Graduate School an 
applicant must have received a bachelor’s degree in an accept- 
able four-year course in which he has maintained a uniformly 
high scholastic rating. Both the quality and quantity of pre- 
wous training are considered. Selection of applicants admitted 
is based upon their ability to pursue graduate work of high 


Special Sfudent Sfafus 

An applicant who meets the general admission requirements 
but who wishes to concentrate on specific subjects or special 
research programs may request special student status Accept- 
ance is contingent upon the consent of the instructor in charge 
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of each subject to which admission is desired, and the work 
does not lead to a degree. 

Normally a special student may not change his status to 
that of a student working for a graduate degree. If a special 
student wishes to work for a degree, he must apply in writing 
to the Director of the Graduate School. If the application for 
change in status is approved, all of the credit earned as a special 
student may not necessarily be allowed for degree credit. 


Provisional Status 

An applicant for admission who is unable to meet all the 
requirements for general admission may be accepted provisiona y 
if he satisfies the department in which he wishes to enroll that 
he is probably able to pursue graduate studies successfully. 

The status of a provisional graduate student may be changed 
to full graduate status upon demonstration of his ability to pur- 
sue graduate studies successfully as measured by t e comp e 
tion of his first semester’s work with a minimum of a B aver- 
age in subjects taken for credit toward the graduate degree. 


Application Procedure 

Applications may be obtained from the Office of the Grad- 
uate School. They should be completed and returned to the 
Director of the Graduate School not later than June 1 preceding 
the fall term in which the applicant wishes to enroll. Applica- 
tions must be supported by letters from at least two persons qual- 
ified to judge the ability of the applicant to carry on graduate 
work and research. The letters should be sent directly from 
these persons to the Graduate School. ., 

Transcripts of all undergraduate records (and graduate, it 
any) must be sent directly to the Office of the Graduate School 
by the institutions which the applicant has previously attended. 
All transcripts must be official, with appropriate seals and signa- 
tures Records, descriptions of subjects, and letters must e in 
English Each subject must be described in terms of content, 
scope,, number of hours per week, and number of weeks dura- 
tion Lecture and laboratory time should be properly distin- 
guished. If a catalogue giving such descriptions in English is 
available, the subjects taken may be clearly marked in a copy 
sent to the Graduate School. 

Credit may be given for graduate subjects taken at other 
colleges if the grade received is at least B and if these sublets 
were not used in earning another degree All applicants must 
submit an additional copy of transcripts which include the sub- 
jects for which transfer credit is desired. Not more than 0 
credit hours for the master's degree or more than 22 credit hours 
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for the doctor s degree may be transferred. No transfer credit 
can be offered for the thesis requirement for any graduate de- 
gree. Transfer credit for subjects taken at other colleges before 
initial enrollment at Lowell Technological Institute must be 
cleared within four weeks after the student’s first registration. 
No transfer credit for such subjects is given after this period. 

In addition to returning a completed application form and 
having transcripts and letters sent, the applicant must take the 
Graduate Record Aptitude Test and have the results sent to the 
Director of the Graduate School. Information regarding the 
Graduate Record Aptitude Test may be obtained from Educa- 
tional Testing Service, 20 Nassau Street, Princeton, N. J., or 
Box 27896, Los Angeles 90027, Cal., whichever office is nearer 
to the applicant. All fellowship applicants must also take the 

appropriate Advanced Test administered by the Educational 
Testing Service. 

Because most subjects are presented in lecture form, stu- 
dents from other countries should have a reasonably fluent 
command of the English language before applying for admission. 
All students from countries where English is not the national 
language must pass the “Test of English as a Foreign Language” 
(TOEFL) examination administered by the Educational Testing 
Service. Information regarding the test may be obtained from 
TOEFL, Educational Testing Service, Princeton, New Jersey 
08540, U.S.A. y 

Except in unusual circumstances, applications are acted 
upon and the applicant is notified of the decision by July 1. 
Foreign applicants are urged to apply as early as possible so as to 
eave enough time for visa and other arrangements to be made. 


ACADEMIC EXPENSES 

Tuition (per year) 

U. S. citizens who are residents of Massachusetts 
All others 

Student Activity and Insurance Fund (per year) 
Commencement Fee 


$200 

$600 

49 

15 


In addition, every graduate student is required to bear the 
cost of binding at least two copies of his thesis for the Institute’s 
tiles. Some divisions may require more than two bound copies. 
Students are not permitted to register for thesis work until these 
fees have been paid at the library. 

Graduate students who have previously registered for the 
number of thesis credits required for their degrees, but who, in 
order to complete their theses, must do further work requiring 
the use of laboratory facilities, must pay a tuition charge based 
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on the number of credit hours determined in each case by the 

who have completed all degree require- 
ments except the writing and defense of a thesis, and who do 
not need to carry out further laboratory work to complete the 
thesis are exempt from any tuition charges. If such students re- 
main on campus, they must register their presence with the 

Graduate School office. 

AFROTC 

Graduate students or upperclassmen who will have a mini- 
mum of two years remaining at the Institute may participate in 
AFROTC under the same conditions and with the same benefits 
as outlined on page 64 for the two year AFROTC program. 

FELLOWSHIPS 

No special applications are required, but students who wish 
to be considered for fellowships must have their completed grad- 
uate school application material, including transcripts and letters 
of reference, sent to the Director of the Graduate School no late 

than April 1 . . . A A 

All fellowship applicants must take the appropria 

vanced Graduate Record Examination as well as the Aptitude 

Tests on or before the March examination date. 

Teaching Fellowships 

A limited number of part-time instructorships are available 
to qualified students working toward a graduate degree. Sti- 
pends are approximately $5000 per academic year the exact 
amount depending on the nature of the appointment Reappoint- 
ment in succeeding years is contingent upon satisfactory pe 
formance of duties. Appointees are expected to carry up to 
half-time, teaching load primarily involving supervision of under- 
graduate laboratories and review sections. 

Research Fellowships 

The Lowell Technological Institute Research Foundation 
sponsors a limited number of research fellowships for graduate 
study in Physics. A stipend of $2500 plus tuition and fees is 
granted for one calendar year. The recipient carries a , full grad- 
uate program during the fall and spring semesters and conducts 
his thesis investigation during the summer. 

National Science Foundation Graduate Traineeships 

The National Science Foundation has awarded several Slants 
to the Institute for the support of a limited number of Graduate 
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Trainees in Physics. The Traineeships are awarded on the basis 
of ability. Candidates must be citizens of the United States on 
or before March 1 following the submission of their applica- 
tions and must be admitted to full graduate status by the In- 
stitute prior to beginning their Traineeship tenures. Grants may 
be extended to cover a three year period of doctoral studies. 

The stipends provided by the NSF for Graduate Trainee- 
ships are $2,400 for those on a tenure of twelve months and 
$1800 for those on a tenure of nine months. There is also an 
allowance of $500 for each dependent. Additional income for 
limited teaching activity up to $1000 is available. Tuition and 
fees are paid by the NSF directly to the Institute. 

National Aeronautics and Space Administration 
Graduate Traineeships 

The National Aeronautics and Space Administration has 
awarded a grant to the Institute for the support of a limited 
number of predoctoral Graduate Trainees in space related areas 
of Physics. The stipends and dependency allowance are vir- 
tually identical to the NSF Traineeships described above. Tui- 
tion and fees are paid by the NASA directly to the Institute. 

Textile Salemen’s Association of New York Fellowship 

A graduate fellowship in textiles is awarded by the Textile 
Salesmen s Association of New York, based on academic accom- 
p ishment and demonstrated ability. The award is limited to full- 
time students working toward the MS degree in Textile Tech- 
nology who plan to continue working in the field of textiles in 
this country after graduation. 


MASTER OF SCIENCE DECREE PROGRAMS 

CHEMICAL ENGINEERING 

The graduate program in chemical engineering is designed 
to provide the opportunity for further studies in the fundamen- 
tals and 'application of chemical engineering principles and to 

carry out independent research work in the field of chemical 
engineering. 

The Chemical Engineering Department will consider stu- 
dents for enrollment in the course of graduate studies who 
fulfill the requirements: 

1 . Students who have a Bachelor of Science degree in 
chemical engineering from a recognized school, or 

2. Students who do not have a Bachelor of Science degree 
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in chemical engineering, but who have made up or will 
make up deficiencies in their training so that they can 
show proficiency equivalent to a Bachelor of Science 
degree in Chemical Engineering from Lowell Tech- 
nological Institute. 

Required Subjects For The M.S. Degree 

1 CHE 501-502 Graduate Thesis 8 credits 

2 A minimum of 12 credits in Chemical Engineering sub- 
jects chosen from the following list. 

3. A minimum of 9 credits in Technical Electives chosen 
from the following list. 

4. A minimum of 30 credits in Thesis, Chemical Engineer- 
ing and Technical Electives is required to fulfill the re- 
quirements of a Master’s degree in Chemical Engineer- 
ing. 


Chemical Engineering Subjects 


CHE 

503 

Absorption and Extraction 

(3-0)3 

or 

504 



CHE 

505 

Colloid Chemistry for Chemical Engineers 

(3-0)3 

or. 

506 



CHE 

507 

Corrosion and Electrochemical Principles 

(2-0)2 

CHE 

509 

Mathematics for Chemical Engineers 

(2-0)2 

CHE 

511 

Structure and Properties of Matter 

(3-0)3 

or 

512 


N 

CHE 

513 

Advanced Economic Balance 

(3-2)4 

CHE 

517 

Advanced Distillation 

(3-0)3 

or 

518 



CHE 

523 

Advanced Chemical Process Analysis 

(3-0)3 

or 

524 



CHE 

525 

Advanced Heat Transfer 

(3-0)3 

or 

526 



CHE 

530- 

Chemical Engineering Seminar 

(1-0) (1-0)2 


531 



CHE 

532 

Applications of Computers 

(2-3)3 


or 533 
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Technical Electives 


CH 

503- 

504 

Chemistry of High Polymers 

(3-0) (3-0)6 

CH 

512 

Physical Chemistry of Surface-Active Agents 

(3-0)3 

CH 

513 

Chemical Applications of Spectroscropy 
and Spectrophotometry 

(3-0)3 

CH 

514 

Physicochemical Methods 

(2-0)2 

CH 

538 

Rheology' 

(3-0)3 

CH 

540 

Chemical Kinetics 

(3-0)3 

EC 

414 

Engineering Economy 

(3-0)3 

MA 

30 1 - 

302 

Functions and Their Applications 

(3-0) (3-0)6 

ME 

or 

383 

384 

Statistical Methods 

(3-0)3 

ME 

493- 

494 

Industrial Instrumentation 

(2-0)2 


Thirty credits are required for the M.S. degree, but addi- 
tional undergraduate subjects may be required of students who 
have deficiences in their prior training. Technical electives must 
be approved by the Head of the Department of Chemical En- 
gineering and Paper Engineering. 

Chemistry 

This program provides opportunity for advanced study and 
research training in chemistry, both general and specialized. 
Provision also is made for the student to elect certain advanced 

subjects in related fields of mathematics, physics, and engineer- 
ing. 


Evaluation Examination — During the weeks of registration 
each entering student must present himself for the four three 1 
hour written evaluation examinations in the fields of organic 
chemistry, physical chemistry, inorganic chemistry, and analyti- 
cal chemistry. In addition he must take a laboratory proficiency 
examination. These examinations are scheduled and admin- 
istered by the Department of Chemistry, and the results serve as 
a guide for the student and advisory committee in planning the 
program of study. All entering students must take these exam- 
inations regardless of previous training. 

Subject Requirements — Of the 20-credit minimum, exclu- 
sive of thesis and seminar, required in listed subjects (see Re- 
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quirements for Graduation) a minimum of 15 credits must be 
taken in chemistry. Of these not more than 12 credits may be 
taken in approved undergraduate subjects, althoug norma y 
credit is not allowed for undergraduate subjects in the major 
field of specialization, e.g., organic, physical, inorganic. Rec- 
ommended subjects include CH 423-424", CH 431-432 , CH 
443 . 444 - ( CH 515, CH 516 and all 500 subjects in chemistry. 
Each graduate program must include subjects in organic 
chemistry, inorganic chemistry, and physical chemistry. All stu- 
dents must take CH 507-508, Chemistry Seminar. The remain- 
ing credits (five or more) may be taken in chemistry or in a re- 
lated field such as physics, mathematics, or engineering. All 
subjects must be approved by the student’s advisory committee. 


Language Requirements — The student must demonstrate 
his ability to read technical German. For details concerning the 
language examination, see the section on Doctor of Philosophy 
Degree Program. 

Advisory Committee — The development of the student s 
program of study is the responsibility of an advisory committee 
consisting of three members from the faculty of the Division of 
Chemistry and Applied Chemistry. 

The Committee moreover has the prerogative of maintain- 
ing continuing surveillance over the aptitude and performance 
of the student under its direction through periodic conferences, 
and should it find that the student’s capability and potential are 
below graduate school standards, it may recommend to the 
Department Head that the student be dismissed. This com- 
mittee is appointed by the Director of the Graduate School upon 
the recommendation of the division chairman and includes the 
thesis supervisor. 

Thesis Examination— Each candidate for the Master of Sci- 
ence degree in Chemistry, upon completion of his thesis, must 
present himself for an oral examination in the field of his thesis 
before an examination committee appointed by the department 
head and consisting of his advisory committee and other appro- 
priate faculty members. While only members of the examina- 
tion committee and the Director of the Graduate School may con- 
duct the examination, all faculty members may attend. The 
examination is held after the thesis has been accepted and within 
a period of two weeks prior to the close of the final semester. 
Application to take the examination must be filed by the student 
with the department head at least one month prior to the close 
of the last semester. Each student has the right to one re-exam- 
ination within a period of one year. 
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Electrical Engineering 

This graduate program offers to a limited number of se- 
lected students opportunity for individualized work in the more 
advanced areas of electronics with emphasis on analytic methods 
of analysis and synthesis. 

Mathematics (see Physics and Mathematics) 

PAPER ENGINEERING 

This program provides for advanced study and research 
training in Paper Engineering and allied subjects, with specific 
application to papermaking and paper converting. 

The Paper Engineering Department will consider applicants 
in the following categories: 

(a) graduates of the Lowell Technological Institute B.S. 
Paper Engineering program; 

(b) BS graduates in Paper Engineering or Paper Technol- 
ogy from other universities; 

(c) general BS or MS graduates in Engineering or Chem- 
istry with no previous training in Paper Engineering. 

Required Subjects for the M.S. Degree 

1. PA 501 -502 Graduate Thesis 8 credits 

2. A minimum of 12 credits in Paper Engineering subjects 
chosen from the following list. 

3. A minimum of 9 credits in Technical Electives chosen 
from the following list. 

4. A minimum of 30 credits in Thesis, Paper Engineering 
and Technical Electives is required to fulfill the require- 
ments of a Master’s degree in Paper Engineering. 

5. Additional undergraduate subjects may be required of 
students who have deficiencies in their prior training. 
Technical electives must be approved by the Head of 

* the Department of Chemical Engineering and Paper 
Engineering. 


Paper Engineering Subjects 


PA 

503- 

504 

Advanced Converting Processes 

(3-0) (3-0)6 

PA 

505 

The Physics of Paper 

(3-0)3 

PA 

506 

New Techniques in the Paper Industry 

(2-0)2 

PA 

508 

Advanced Paper Systems Analysis 

(2-0)2 

PA 

509- 

510 

Paper Engineering Seminar 

(1-0) (1-0)2 
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Technical Electives 


CHE 

407 

Engineering Analysis of Chemical Processes 

(3-0)3 

CHE 

408 

Engineering Materials 

(3-0)3 

CHE 

410 

Process Analysis and Design 

(3-0)3 



All graduate CHE subjects 


CHE 

503- 

Chemistry of High Polymers 

(3-0) (3-0)6 


504 



CH 

512 

Physical Chemistry of Surface-Active Agents 

(3-0)3 

CH 

538 

Rheology 

(2-0)2 

CH 

540 

Chemical Kinetics 

(3-0)3 

EC 

414 

Engineering Economy 

(3-0) 3 

MA 

383 

Statistical Methods 

(3-0)3 

or 

384 



ME 

493 

Industrial Instrumentation 

(2-0)2 

or 

494 



Physics and 

Mathematics 



The graduate programs in Physics and Mathematics pro- 
vide an opportunity for advanced study and the development of 
research capacity in physics or mathematics. The laboratories of 
the department are well set up for investigations in crystal 
physics, and other aspects of solid-state physics, with excellent 
equipment in X-rays, spectroscopy, and electron microscopy. 
Equipment in nuclear physics is constantly being added. 

Subject Requirements — Of the '20-credit minimum, exclu- 
sive of thesis, required in listed courses (see Requirements for 
Graduation) 15 credits must be taken in physics and mathe- 
matics. The remaining credits (five or more) may be taken in 
a related field. Of the total credits at least 12 must be in sub- 
jects numbered 500 and above. A reasonable and consistent 
program of study is prepared by the student and his advisory 
committee. This committee consists of two or more members 
from the faculty of the Division of Physics and Engineering Sci- 
ence, one of whom is the thesis supervisor. The committee is 
appointed by the department head. Entering students who are 
found to be deficient in any areas of the undergraduate curricu- 
lum in Physics may be required to take appropriate courses in 
that curriculum. 

Language Requirements — The student must demonstrate 
his ability to read technical German or Russian. 


206 


Thesis Examination — Each candidate for the Master of Sci- 
ence degree in this department, upon completion of his thesis, 
must present himself for an oral examination in the field of his 
thesis to an examination committee appointed by the department 
head and consisting of his advisory committee and other appro- 
priate faculty members. The examination is held after the thesis 
has been accepted and within a period of two weeks prior to the 
close of the final semester. Application to take the examination 
must be filed by the student with the department head at least 
one month prior to the close of the last semester. Each student 
has a right to one re-examination within a period of one year. 

Textile Chemistry 

The graduate program in Textile Chemistry provides oppor- 
tunity for advanced study and research in chemistry as applied 
to textiles and textile auxiliary agents. Formal subjects and re- 
search facilities are provided for training in fiber science and in 
the chemistry of the various processing operations applied to 
fibers, yarns, and fabrics, including dyeing, finishing, and fiber 
modifications. Each student upon entering the curriculum must 
take the evaluation examination in physical chemistry given at 
a specified time during the week of registration as described in 
the section relating to the Master of Science program in Chem- 
istry. 

The MS degree in Textile Chemistry normally requires two 
years for completion except in those instances where the student 
possesses previous training in this field sufficiently extensive to 
meet departmental standards. 

First- Semester 


CH 

331 

Physical Chemistry 

(3-3)4 

MA 

383 

Statistical Methods 

(3-0)3 

TC 

301 

The Purification of Fibers 

(2-3)3 

TC 

403 

The Principles of Dyeing and Printing 

(2-6)4 

TC 

41 1 

t 

Chemical Technology of Finishing 1 

(3-1)3 



Total hours 

(13-13) r 



Second Semester 


CH 

332 

Physical Chemistry 

(3-3)4 

CH 

334 

Colloid Chemistry 

(3-0)3 

TC 

202 

Chemistry and Physics of Fibers 

(3-0)3 

TC 

412 

Chemical Technology of Finishing II 

(3-2)4 

TC 

502 

Theory of Dyeing 

(3-4)4 


Total hours ( 1 5-9) 1 8 
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Third Semester 


CH 

501 

Interpretation of Data 

(3-0)3 

TC 

505 

Physical Chemistry of Dyeing 

(3-0)3 

TC 

541 

Graduate Thesis 

5 

TE 

571 

Microscopy of Fibrous Materials and Assemblies 

(2-3)3 



Total credit hours 

14 



Fourth Semester 


CH 

502 

Absorption Spectrophotometry and 

(2-3)3 



Color Measurement 

CH 

512 

Physical Chemistry of Surface-active Agents 

(3-0)3 

CH 

538 

Rheology 

(3-0)3 

TC 

542 

Graduate Thesis 

5 


Total credit 'hours 14 

Depending upon previous baccalaureate preparation, ex- 
emptions on some of the above subjects may be allowed. How- 
ever, no exemptions will be allowed on any graduate subject 
(subjects with numbers in the 500 ’s) . 

Textile Technology 

This graduate program is offered to qualified students in 
the field of textiles, with primary emphasis upon either the en- 
gineering or physical aspects of the field. Ample opportunity is 
afforded for study and research in the physical and mechanical 
properties of fibers and textile structures and methods of eval- 
uating them. Work at an advanced level on the structural design 
of textiles, processing principles, and manufacturing equipment 
is also available. Applicants should have a BS degree in Textile 
Engineering or Technology, Mechanical Engineering, or Electrical 
Engineering. Applicants with degrees in other areas, however, 
are given consideration. 

Diagnostic Examinations— All entering students who have 
had previous training in Textile Technology are required to take 
diagnostic examinations during registration week. The subject 
areas tested are Fundamentals of Yarns, Fundamentals of Fabrics, 
Finishing Statistics, and Statistical Quality Control. Students are 
required to take diagnostic examinations only in subjects in 
which they have had previous training. Those who demonstrate 
proficiency in diagnostic examinations are exempt from taking 
the corresponding subjects during their program at the Institute. 
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Subject Requirements — The following suggested curriculum 
is recommended for most students. Those who demonstrate pro- 
ficiency in diagnostic examinations are exempt from taking the 
corresponding subjects. Students whose background is deficient 


in 

engineering or mathematics are required to take 

additional 

subjects. 





First Semester 


MA 

383 

Statistical Methods 

(3-0)3 

TE 

311 

Fiber Science 

(3-1)3 

TE 

41 1 

Fundamentals of Textiles — Yarns 

(2-2)3 

TE 

431 

Fundamentals of Textiles — Fabrics 

(2-2)3 

TE 

433 

Technology of Knitting 

(2-1)2 

TE 

457 

Technology of Finishing 

(3-0)3 



Total hours 

(15-6) 17 



Second Semester 


TE 

412 

Fundamentals of Textiles — Yarns 

(2-2)3 

TE 

432 

Fundamentals of Textiles — Fabrics 

(2-2)3 

TE 

458 

Technology of Finishing 

(1-2)2 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

474 

Instrumentation for Textiles 

(2-2)3 

TE 

592 

Thesis Seminar 

(2-0)2 



Total hours 

(11-11)14 



Third Semester 


TE 

483* 

Engineering Design of Textile Structures 1 

(3-0)3 

TE 

501 

Textile Polymer Science 1 

(3-0)3 

TE 

593 

Thesis Seminar 

(2-0)0 

TE 

595 

Thesis 

3 



Electives 

6 


t 

Total credit hours 1 5 



Fourth Semester 


TE 

484* 

Engineering Design of Textile Structures II 

(3-0)3 

TE 

502 

Textile Polymer Science II 

(3-0)3 

TE 

594 

Thesis Seminar 

(2-0)0 

TE 

596 

Thesis 

3 



\ 

Electives 

„ 4 

6 


Total credit hours 1 5 
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Electives are to be chosen from those available in any one 
semester from the 500 series of textile subjects. 

Electives are arranged in blocks and no two will be chosen 

from the same block in any one semester. 

Although most electives will end in an odd digit, it may be 

available in either semester. 

Elective Blocks 
II 

TE 503 TE 581 

TE 517 TE 583 

TE 519 TE 585 

TE 485* TE 587 

TE 589 

Thesis Examination — Each candidate for the Master of Sci- 
ence degree in Textile Technology, upon completion of his thesis, 
must take an oral examination in the field of his thesis. T J?| S 
examination is conducted by a committee appointed by the Di- 
rector of the Graduate School which must include the thesis 
supervisor and advisers of the candidate and any additional 
faculty members desired by the Director. Any faculty members 
may attend, but only members of the examination committee 
may conduct the examination. The examination is held after the 
thesis has been accepted and within a period of two weeks prior 
to the close of the semester in which the student expects to 
be a candidate for the degree. Application to take the examina- 
tion must be filed by the student with the department head at 
least one month prior to the close of the designated semester, 
the student fails the oral examination, he has the right to one re- 
examination within a period of one year. Failure in the re- 
examination requires the satisfactory completion of a new thesis 
subject and the accompanying oral examination. 


I 

TE 571 
TE 573 


MASTER OF SCIENCE DECREE REQUIREMENTS 

Term of Residence 

Applicants with sufficient background in their chosen field 
of concentration normally require one academic year of residence 
to complete the requirements for the master s degree. Those 
with no background require a minimum of two years of resi- 
dence. 

Graduates of other colleges usually need more than one 
academic year to fulfill the degree requirements, even though 
they majored as undergraduates in their graduate field of special- 
ization. 
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All requirements for the master s degree must be com- 
pleted within five years after the student’s entrance. Extension 
of time beyond this limit may be granted only with joint approval 
of the student s adviser (or advisory committee) , his department 

head, his division chairman, and the Director of the Graduate 
School. 

Requirements for Graduation 

To be recommended for the Master of Science degree a 
candidate must: 

1 . Complete a course of study approved by the department 
in which he has been enrolled. The approved course of 
study must have a minimum of 30 credit hours, includ- 
ing thesis. A minimum of 20 credit hours must be 
spent in listed subjects, and the program should have 
no fewer than five credit hours of thesis work. 

2. Complete a thesis (original research or other investiga- 
tion, optional with the department) approved by the 
department in which he has been enrolled, and success- 
fully pass any oral or written examinations on his thesis 
required by the department at the time his thesis is 
submitted for final approval. The only grades given for 
thesis work are S (satisfactory) and U (unsatisfactory) 
All theses should be submitted in final form to thesis 
advisers on or before May 1 5. 

3. Maintain residence for at least one academic year. 

4. Maintain at least a B— average in all work in formal 
subjects offered for the degree. The lowest grade 
acceptable for graduate credit is C. All undergraduate 
subjects taken to clear deficiencies in the student’s 
preparation for graduate work but which are taken dur- 
ing his enrollment as a graduate student must be passed 
with a grade of at least C; however, these do not enter 
into the determination of his graduate scholastic rating. 
A graduate student’s record is reviewed periodically 
and if at any time, in the judgment of the Director of 
t e Graduate School, the student is not maintaining the 
scholastic standards required, he may be asked to with- 
draw from the Institute. 

5. Fulfill departmental language requirements. 

6. Satisfy all requirements as to tuition and fees. 


PH.D. PROGRAM IN CHEMISTRY 

Objectives 

The doctoral program in chemistry is designed to provide 
the student with a background in advanced course work and 
chemical laboratory techniques that will prepare him to carry 
out under the guidance of experienced scientists, an original, 
independent investigation that will lead to an acceptable con- 
tribution to the body of contemporary chemical knowledge. 

Plan of Program 

The doctoral degree normally requires from three to our 
years of study beyond the bachelor’s degree or a minimum of two 
to three years beyond the master s degree. 

The plan of study pursued by each student is dependent on 
individual requirements and is developed through conference 
with his advisory committee or, pending its appointment, wi 
his temporary adviser. 

All students entering the doctoral program must take the 
complete set of evaluation examinations g‘ven d “ r '" g ^ e 
of registration as described in the section relating to the Master 
of Science program in Chemistry. Only those -tude^o have 
taken these examinations previously as candidates for the Master 
of Science program will be excused. 

The initial part of the student's program, normally com- 
pleted at the end of two years of study, is devoted to formal 
course work. His first year is usually given to subject* n the 
major branches of chemistry in preparation for his qualifying 

(candidacy) examinations. The second year is devoted primarily 

to advanced subjects in a special field of concentration ,n prepar- 
ation for the comprehensive examinations. 

The second and final part of the program is devoted prim 
cipally to research leading to the doctoral thesis. However the 
student is encouraged to begin research as early as possible in 

his program of study. , . 

UDon entrance to the doctoral program, each student is 
assigned an advisory committee. This committee is a PP°'" ,ed 
bv the Director of the Graduate School, based upon recommenda- 
tion by the Chairman of the Division of Ch 7' str y n h d T a P c P J,' t ed 
Chemistry and consists of at least three members of the faculty. 
Of these at least two must be from the faculty of the Division of 
Chlmistry and Applied Chemistry. One member of the com- 
mittee representing the student's major field of interest serves 
as temporary chairman. After the student has selected his thesis 
supervisor, the temporary chairman of the advisory committee 


212 


is replaced by the thesis supervisor, who then serves as perma- 
nent chairman. 

The committee is responsible for the development of the 
student s program. It moreover has the prerogative of main- 
taining continuing surveillance over the aptitude and per- 
formance of the student under its direction through periodic 
conferences, and should it find that the student’s capability and 
potential are below Doctoral standards it may recommend to 
the Department Head that the student transfer to the Master of 
Science program or if circumstances warrant, be dismissed. 

Examinations for Doctoral Students in Chemistry 

Qualifying Examinations — Three written qualifying exam- 
inations are given by the Chemistry Department, each involving 
one full day. These examinations cover the fields of organic 
chemistry, physical chemistry and inorganic-analytical chem- 
istry. Before the student can be admitted to candidacy for the 
doctorate, he must pass all three examinations. 

Qualifying examinations are given in all fields twice each 
year, in September during or before the week of registration and 
in June following the final examination period. All three qual- 
ifying examinations must be attempted not later than the begin- 
ning of the third semester of graduate study in the doctoral pro- 
gram (normally in September of the second year), though any 
one or all may be attempted earlier. In cases of failure, re- 
examinations may be taken only during the June period. A sec- 
ond failure in any one of the examinations results in automatic 
dismissal from the doctoral program. All qualifying examina- 
tions must be passed before the beginning of the third year in 
the program. 

The comprehensive examination is in two parts, a written 
examination lasting one day and covering the field of the major, 
and an oral examination in defense of a proposition. 

The written examination is given once a year in September. 
It should be taken as soon as possible after completion of the 
bulk of course work in listed graduate subjects in the field of 
specialization. However, it must be taken not later than the 
begmnmg of the fourth year of study in the doctoral program 
Where it is necessary to carry less than the normal credit load 

° , T. pe , r se f l ' nester > the student must apply for extension be- 

yond this deadline to the chairman of the division through the 
chairman of his advisory committee. 

Comprehensive Examinations — The comprehensive exam- 
ination consists of two parts: a written examination and the oral 
defenses of a proposition. The written examination is scheduled 
tor one full day and encompasses the entire field of the major 
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The oral examination on the proposition is directed primarily to 
the research topic submitted but may include relevant back- 
ground material. 

The proposition represents a thesis in miniature without 
laboratory work. With the aid and advice of his advisory com- 
mittee the student selects a subject suitable for investigation, 
completes a literature survey, outlines the method of approach, 
and suggests possible results and conclusions. He is then re- 
quired to defend his proposition by oral examination. The exam- 
ination is conducted by the student’s advisory committee and 
with other faculty members of the department in attendance. 

Prior to the oral examination and at least one month before 
the scheduled date of the written comprehensive examination, 
the student must file with the chairman of his advisory com- 
mittee three written copies of his proposition, presented in the 
form generally prescribed for a thesis. The oral defense of the 
proposition is presented after the written comprehensive exam- 
ination, and permission to take the oral examination is con- 
tingent on first passing the written test. 

The request to take both qualifying and comprehensive 
examinations must be initiated by the student. The request is 
made to the advisory committee, and the chairman of that com- 
mittee then submits a written recommendation to the division 
chairman that the examination be given. The examination 
schedule is published well in advance of the date set, and the 
student must file the request with his advisory committee at least 
one month before the scheduled date. The deadline normally is 
5 P.M., May, 1, for the June examinations and 5 P.M. on the 
last day of classes in the second semester for the September 
examinations. 

Thesis Examination — Upon completion of his doctoral re- 
search, the candidate must present himself for oral examination 
on his thesis. Permission to take this examination must be 
sought through the advisory committee chairman to the division 
chairman and is granted only after all candidacy requirements 
have been met and the comprehensive examinations passed. 

Language Examinations — A candidate for the doctorate 
must demonstrate by examination ability to read technical litera- 
ture in two foreign languages. One foreign language must be 
German. The second language is generally French or Russian 
Proficiency in English is a requirement for foreign students, and 
the department reserves the right to establish this proficiency by 
examination if such action is indicated. 

Language examinations are scheduled in November and in 
March. The student must present himself for examination in at 
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least one language at each scheduled examination period until 
the complete language requirement has been fulfilled. 

Course Offerings and Distribution 

As a basis for the candidacy examinations the following 
core of subjects is recommended for the first-year students in the 
doctoral program: 


CH 

423- 

424* 

Advanced Organic Chemistry 

(3-0) (3-0)6 

CH 

431- 

432* 

Advanced Physical Chemistry 

(3-0) (3-0)6 

CH 

443- 

444* 

Advanced Inorganic Chemistry 

(3-0) (3-0)6 

CH 

515 

Advanced Laboratory Technique 

(1-3)2 

CH 

516 

Chemical Literature 

(1-0)1 

CH 

564 

Organic Qualitative Analysis 

(1-6)3 


If the results from the diagnostic examinations indicate 
adequate background in any of the above subjects, substitution 
by a more advanced subject in the 500 series is recommended. 
Full graduate credit is allowed in the 400 subjects listed above 
except that credit will not be allowed in CH 423-424 for organic 
chemistry majors and in CH 431-432 for physical chemistry 
majors, even though these may be recommended. Additional 
subjects in chemistry or in the field of the minor may be taken 
in the first year if desired, provided the prerequisites are met. 

In the second year, subjects supporting concentration in 
specific fields are available as follows: 


Organic Chemistry 


CH 

513 

Chemical Applications of Spectroscopy 
and Spectrophotometry 

(3-0)3 

CH 

514 

Physicochemical Methods 

(2-0)2 

CH 

521- 

522 

Physical Organic Chemistry 

(3-0) (3-0) ( 

CH 

527- 

528 

Stereochemistry 

(3-0) (3-0)6 

CH 

553 

Organic Chemistry of Macromolecules 

(3-0)3 

CH 

554 

Stereochemistry of Macromolecules 

(3-0)3 

CH 

561 - 
562 

Advanced Organic Synthesis 

(3-0) (3-0)6 

CH 

567 

Steroid Chemistry 

(3-0)3 
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CH 565 Metal-Organic Compounds 1 U ' U) 15 

CH 566 Heterocyclic Chemistry 

The core of subjects recommended for majors in organic chemistry 
includes CH 521-522, CH 527-528, and CH 561-562. Majors in organic 
chemistry must also meet a requirement in physical chemistry comprising 
the course sequence CH 539-540. 


CH 

531- 

Physical Chemistry 

Statistical Mechanics for Chemists 

(3-0) 

(3-0)6 

CH 

532 

533- 

Quantum Mechanics for Chemists 

(3-0) (3-0)6 

CH 

534 

535- 

Advanced Topics in Physical Chemistry 

(3-0) 

(3-0)6 

CH 

536 

537 

Advanced Chemical Thermodynamics 


(3-0)3 

CH 

539 

Theoretical Chemistry 


(3-0)3 

CH 

540 

Chemical Kinetics 


(3-0)3 

CH 

556 

Physical Chemistry of Surfaces 


(3-0)3 


Chemistry Seminar 

During each year of residence the student is required to 
attend and to participate in CH 507-508, Chemistry Seminar, 
( 1 - 0 ) ( 1 - 0 ) 2 . 

Majors and Minors 

The prospective candidate, is expected to supplement his 
training in the major field of interest by electing a minor. The 
minor should represent a minimum of 12 credits and may be 
divided between two fields of study. The minor program may be 
selected from chemistry subjects outside the major field of in- 
terest, as well as from approved advance subjects in physics, 
mathematics, or engineering. 

Polymer Science Option 

Students in the PhD program in Chemistry may elect an 
option in Polymer Science. This optional program is designed 
to provide both knowledge in depth of the special physical and 
chemical behavior of macromolecular substances and a sound 
background in physical and organic chemistry to serve as a 
foundation for research training and experience in high polymer. 

The plan of the program and the examination system is the 
same as that previously described except that the set of evalua- 
tion examinations taken upon entrance to the program includes 
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an additional examination in polymer science and the compre- 
hensive examinations are in this same field. 

It is recommended that the first year student take the fol- 


lowing subjects: 


CH 

423- 

424* 

Advanced Organic Chemistry 

(3-0) (3-0)6 

CH 

43 1 - 
432* 

Advanced Physical Chemistry 

(3-0) (3-0)6 

CH 

503- 

504 

Chemistry of High Polymers 

(3-0) (3-0)6 

CH 

505- 

506 

Techniques of Polymer Chemistry 

(0-4) (0-4)2 

CH 

516 

Chemical Literature 

(1-0)1 


It is moreover recommended that CH 443-444* Advanced 
Inorganic Chemistry (3-0) (3-0)6 and CH 564 Organic Qual- 
itative Analysis (1-6)3 be taken in the first or second year un- 
less these subjects have been taken previously. Full graduate 
credit is allowed in the 400 subjects listed above excepting 
CH 431-432. 


The core of subjects recommended for the second and third 


year 

follows 

Polymer Science 


CH 

521 - 
522 

Physical Organic Chemistry 

(3-0) (3-0)6 

CH 

527- 

528 

Stereochemistry 

(3-0) (3-0)6 

CH 

539 

Theoretical Chemistry 

(3-0)3 

CH 

540 

Chemical Kinetics 

(3-0)3 

CH 

551- 

552 

Physical Chemistry of Macromolecules 

(3-0) (3-0)6 

CH 

553 

Organic Chemistry of Macromolecules 

(3-0)3 

CH 

554 

Stereochemistry of Macromolecules 

(3-0)3 

CH 

555 

0 

Polymer Physics 

(3-0)3 

CH 

556 

Physical Chemistry of Surfaces 

(3-0)3 


Recommended electives include CH 531-532, Statistical Mechanics; CH 
538, Rheology; and MA 433* or 434* Matrix Algebra. 
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REQUIREMENTS FOR PH.D. DEGREE IN CHEMISTRY 

Term of Residence 

Only work done during the regular academic year from 
September to June is counted toward residence credit. A mini- 
mum of one full academic year of study in residence is required 
of all candidates. A full year constitutes not less than 36 credit 
hours of work. Semesters in residence should be consecutive if 
possible. 

All requirements for the doctorate must be completed 
within seven years after the student’s entrance and within four 
years after admission to candidacy. Extension of time beyond 
this limit may be granted only with the joint approval of the 
student’s advisory committee, his department head, his division 
chairman, and the Director of the Graduate School. 

Candidacy for the Doctorate in Chemistry 

To be admitted to candidacy for the doctorate, a student 
must: 

1 . Complete the first year’s core of recommended subjects 
and have a satisfactory record in undergraduate train- 
ing, graduate seminar, and collateral reading. 

2. Pass the qualifying examinations which test his general 
knowledge. One day each is devoted to an examination 
in the following areas: organic chemistry, physical 
chemistry, and combined inorganic-analytical chemistry. 

3. Fulfill the language requirements. 

4. Secure the approval of' his advisory committee and the 
division chairman. 

When these requirements have been fulfilled, the division 
chairman notifies the Director of the Graduate School in writing 
and recommends that the student be placed on the list of candi- 
dates for the Ph.D. degree. Admission to candidacy in no way 
guarantees the granting of the degree. 

Requirements for Graduation 

To be recommended for the Doctor of Philosophy degree in 
Chemistry a candidate must: 

1 . Satisfy the residence requirements. 

2. Pursue an approved program of study that includes the 
satisfactory completion of at least 90 credit hours be- 
yond the bachelor’s degree, or equivalent. At least half 
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of these credits must be in formal course work exclusive 
of seminars or thesis. 

3. Maintain at least a B — average in all work in formal 
subjects offered for the degree. The lowest grade 
acceptable for doctoral credit is C — . All undergraduate 
subjects taken to clear deficiencies in the student’s 
preparation for graduate work but which are taken dur- 
ing his enrollment as a graduate student must be passed 
with a grade of at least C — ; however, these do not 
enter into the determination of his graduate scholastic 
rating. A graduate student’s record is reviewed period- 
ically, and if at any time, in the judgment of the Direc- 
tor of the Graduate School, the student is not maintain- 
ing the scholastic standards required, he may be asked 
to withdraw from the Institute. . 

4. Demonstrate satisfactory reading ability in German and 
one other language (preferably French or Russian) . 
Foreign students may under certain circumstances sub- 
stitute their native tongue for one of these languages. 
Both language examinations must be passed prior to 
advancement to candidacy and before extensive work 
on the thesis is begun. 

5. Pass the qualifying examinations for candidacy. 

6. Pass the major examinations in the field of concentra- 
tion. These examinations primarily test the student’s 
knowledge in his special field of concentration and 
draw heavily on knowledge gained during his second 
full year of study in that particular area. They are 
given only when substantially all of the formal course 
work has been completed, normally at the end of the 
second full year (fourth semester). The major exam- 
ination is in two parts. The first part is written and ex- 
tends over a period of one day. It tests the student’s 
broad knowledge in his specific field. The second part 
of the major examination is oral and tests the student’s 
aptitude for research and his ability to organize and to 

' develop a research problem. The examination takes the 
form of the defense of a proposition. The student se- 
lects a problem with the approval of his advisory com- 
mittee. 

7. Complete a satisfactory thesis. The doctoral thesis is 
designed to permit the student to demonstrate his abil- 
ity to conduct original and independent research work. 
Results of the thesis investigation should constitute a 
definite contribution to knowledge in the field of spe- 


219 


cialization and should be suitable for publication. The 
field of the thesis investigation should be selected as 
soon as possible after admission to the graduate pro- 
gram, and the subject of the thesis must be approved by 
the advisory committee. As soon as the subject has 
been selected, the student must make his choice known 
to the department head, who in turn notifies the Grad- 
uate School so that the list of theses in progress may be 
kept current. The thesis subject must be filed not 
later than two weeks after the student has been ad- 
mitted to candidacy. The thesis normally constitutes 
about half of the total credit requirement and, as a 
rule, requires three to four semesters of full-time work. 

8. Pass a thesis examination. This is an oral defense of 
the student’s thesis before the faculty of the Depart- 
ment of Chemistry. 

9. Satisfy all requirements as to tuition and fees. 

PH.D. PROGRAM IN PHYSICS 

A research program in both theoretical and experimental 
physics leading to the degree of Doctor of Philosophy in Physics 
is offered in the following fields: Theoretical Physics, Solid- 
State Physics, Nuclear Physics, Electron Device Physics, and 
Atomic and Hyperfine Spectroscopy. 

Objectives 

The doctoral program in Physics is designed (a) to provide 
the student with a thorough training in classical and modern 
physics and (b) to advance the student to the level where he can 
successfully carry out independent experimental and theoretical 
work in problems of modern-day physics. 

Plan of Program 

An incoming graduate student is assumed to possess a 
sound background in intermediate-level mechanics, electricity 
and magnetism, statistical mechanics, thermodynamics, and 
modern physics. Accordingly, a typical graduate curriculum 
would be drawn from the following subjects: 

First Year 

MA 505- Mathematical Methods of Physics (3-0) (3-0)6 

506* 

PH 471- Solid-State Physics (3 ' 0) (3 " 0)6 

472* 
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PH 

511* 

Classical Mechanics 

(3-0) 3 

PH 

515- 

516 

Quantum Mechanics 

(3-0) (3-0)6 

PH 

521* 

Statistical Mechanics 

(3-0)3 

PH 

557- 

558* 

Electricity and Magnetism 

(3-0) (3-0)6 



Second Year 


PH 

537 

Croup Theory 

(3-0)3 

PH 

561 

Nuclear Physics 

(3-0)3 

PH 

575- 

576 

Problems in Solid-State Physics 

(3-0) (3-0)7 

PH 

593- 

594 

Graduate Laboratory 




Third and Fourth Years 


PH 

517 

Advanced Quantum Mechanics 

(3-0)3 

PH 

519 

Theory of Weak Interactions 

(3-0)3 

PH 

555 

Plasma Physics 

(3-0)3 

PH 

583- 

584 

General Theory of Relativity 

(3-0) (3-0)6 

PH 

601- 

606 

Special Problems 


PH 

701 - 
706 

Doctoral Thesis 



Subjects marked with an asterisk are ordinarily required 
and may be waived for the incoming student only at the discre- 
tion of the department head. A student whose background is 
deficient in one or more areas may require subjects in these 
areas his first year. However, such subjects may not be taken 
for graduate credit toward the Ph.D. degree. 

Examinations for Doctoral Students in Physics 

Preliminary Examination — Prior to the second semester of 
his second year the candidate must have achieved a satisfactory 
score, to be determined by the graduate faculty, in the Graduate 
Record Examination in Physics. The candidate has three chances 
to achieve this score; however, he must notify the department 
head prior to taking the examination. 

Ph.D. Qualifying Examination — Prior to the second semes- 
ter of his third year the student must have taken the Ph.D. 
Qualifying Examination. The examination itself consists of 
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both a written and oral part, given, if the need demands, three 
times a year — in September, January, and June. The written 
examination consists of two four-hour examinations, given on 
successive days, testing the student’s understanding of graduate- 
level material in the following subjects: Classical Mechanics, 
Classical Electricity and Magnetism (including Special Relativ- 
ity) , Quantum Mechanics (on the level of Schiff) , Statistical 
Mechanics, Thermodynamics, Nuclear and Atomic Physics, and 
Mathematical Methods of Physics. The oral examination, given 
by the staff shortly thereafter, is directed by a committee se- 
lected from the faculty. 

If the candidate fails on his first attempt, he must repeat 
the examination no later than September of his fourth year. If 
he fails a second time, he may no longer be considered a candi- 
date. 

Successful completion of the qualifying examination re- 
quires passing grades in both oral and written parts. 

Final Examination — The candidate must pass a final oral 
examination administered by his thesis committee and other fac- 
ulty members. This examination consists mainly of a defense of 
the results of his thesis but may also include background and 
other material at the discretion of the committee. 

Requirements for Graduation 

Requirements for the degree of Ph.D. in Physics are as 
follows: 

1 . Residency — A minimum of two years of full-time resi- 
dency ( 1 8 credits per year) . However, in the case of a candidate 
who enters the Institute with a master’s degree in Physics, the 
requirement is two years or one year subsequent to achieving a 
satisfactory score in the Ph.D. qualifying examination. In addi- 
tion, no degree will be awarded to a candidate in less than three 
years if he enters with a bachelor’s degree, or in less than two 
years if he enters with a master’s degree. 

2. Grade Average — A grade average of at least B — must 
be maintained in all graduate subjects offered for the degree. 
The lowest grade acceptable for doctoral credit is C — . 

3. Foreign Language — The candidate must demonstrate to 
the satisfaction of the graduate faculty his reading proficiency 
in two of the following three languages: French, German, Rus- 
sian. 

4. Examinations— The candidate must pass the prelimi- 
nary, qualifying, and final examinations. 
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5. Thesis — The candidate must conduct original research 
leading to a thesis, indicating his ability to carry out independent 
research on the doctoral level. This thesis must be unanimously 
approved by a thesis committee of three members of the faculty. 
The candidate’s thesis adviser is a member of this committee. 

6. Tuition and Fees — All tuition and fee requirements 
must be satisfied. 
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directory 

Further information concerning these subjects may be obtained 
by writing to the following sources: 


Admissions • 

Scholarship aid . 

Official transcripts . 

Graduate studies . • • 

Summer school . • • 

Evening study program 

Alumni affairs 

Graduate placement . 

Library industrial corporate 
membership • 


Director of Admissions 
Dean of Students 
Registrar 

Director of Graduate School 
Director of Summer School 
Director of the Evening Division 
Alumni Office 
Placement Director 

Librarian 


Conferences, special programs, 
public relations . 

Sponsored research . 


Director of Public Relations 

Lowell Technological Institute 
Research Foundation 


See supplement for late course changes and additions. 
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LOWELL TECHNOLOGICAL INSTITUTE 

Lowell, Massachusetts 01854 


Established 1895 

Operated by the Commonwealth of Massachusetts 

Day programs leading to B.B.A., B.S., M.S., and Ph.D. degrees 

Evening programs leading to A.B.M., A.A.S., A.S., and A Enq 
degrees 


Member of, or approved by, American Chemical Society, Amer- 
ican Council on Education, College Entrance Examination 
Board, Engineers’ Council for Professional Development, 
Massachusetts Department of Education, New England 
Association of Colleges and Secondary Schools 

Total enrollment — 6600 

Day Division — 2675 

Evening Division — 2600 

Summer School — 1350 

Men and women students from 20 states and 30 countries 

Tuition: $200 for U. S. citizens who are residents of Massachu- 
setts 

$600 for all others 

L.T.I. Research Foundation conducts research and develop- 
ment work for government and industry. 

The main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River, one-half 
mile north of the center of Lowell, 25 miles north of Boston. 

Office hours: 8:30 a.m. — 5:00 p.m., Monday through Friday 

Telephone number: 454-7811 (Area Code 617) 


The Board of Trustees reserves the right to waive, at its discretion, any of 
the rules and regulations stated herein and to change any of the subjects or 
curricula, or portions thereof, without prior notice. 
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ACADEMIC CALENDAR, 1968 - 1969 


September 9, Monday 

Registration of graduate students begins. 
Freshman Orientation Week begins. 

September 11, Wednesday 

Registration of sophomores. 

September 12, Thursday 

Registration of juniors. 

September 13, Friday 

Registration of seniors. 

September 16, Monday 

Classes begin. 

September 23, Monday 

Last day to register for new classes. 

October 1, Tuesday 

No classes after 1 p.m. Field Day activi- 
ties. (Tentative) 

October 11, Friday 

No classes. Columbus Day Observance. 

October 14, Monday 

Last day to drop classes without penalty. 

November 11, Monday 

Institute closed. Veterans Day. 

November 27, Wednesday, 1 p.m. 

Thanksgiving recess begins. 

December 2, Monday 

Classes resume. 

December 20, Friday, 6 p.m. 

Christmas recess begins. 

January 6, Monday 

Classes resume. 

January 20, Monday, 9 a.m. 

Examinations begin. 

January 27, Monday 

End of first semester. 

February 4, Tuesday 

Registration of sophomores. 

February 5, Wednesday 

Registration of juniors and graduate stu- 
dents. 

February 6, Thursday 

Registration of seniors. 

February 7, Friday 

Registration of freshmen. 

February 10, Monday 

Classes begin. 

February 17, Monday 

Last day to register for new classes. 

February 18, Tuesday 

Institute Closed. Washington’s Birthday Ob- 
servance. 

March 10, Monday 

Last day to drop classes without penalty. 

March 28, Friday, 6 p.m. 

Spring recess begins. 

April 7, Monday 

Classes resume. 

April 21, Monday 

Institute closed. Patriots Day Observance. 

May 6, Tuesday 

No classes. Upstream Day. (Tentative) 

May 19, Monday 

Last day for submitting graduate theses. 

May 26, Monday 

Institute closed. Memorial Day Observance. 

June 2, Monday 

Second-semester examinations begin. 

June 9, Monday 

End of second semester. 

June 15, Sunday 

Commencement 
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anguages and Literature 
* 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical and 
Textile Engineering. 
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Capt. Theodore M. Allen, USAF, B.S. (University of Maryland), Asst Prof 
Aerospace Studies 


11 


Albert Altman, B.S. (Brooklyn College), M.S., Ph D. (University of Maryland, 
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Ann Marie Burns, A.B. (Emmanuel College), Instr., Mathematics 

J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., 
Textile Technology 
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Engineering 

C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics 

Pasquale Condo, B.S. (Purdue University), Asst. Prof., Mathematics 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State Univer- 
sity), Head of Department and Prof., Meteorology 

Aruthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), 
Instr., Languages and Literature 

Ahmad Dadgar, B.S. (Southwest Missouri State College), M.S. (Illinois Institute 
of Technology), Ph.D. (Fordham University), Asst. Prof., Chemistry (on 
leave of absence) 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Mathematics 

Charles L. Daley, B.T.C. (Lowell Technological Institute), Assoc. Prof., Chemis- 
try 

John F. Dawson, B.S. (Antioch College), Ph.D. (Stanford University), Lect., 
Physics 

Rudolph D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illinois), 
Prof., Plastics Technology 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), 
Assoc. Prof., Electrical Engineering 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia Poly- 
technic Institute), Ph.D. (Worcester Polytechnic Institute), P.E. (Virginia 
and West Virginia), Head of Department and Prof., Electrical Engineering 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Asst. Prof., 
Economics and Management 

Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Prof., 
Mathematics 

Robert J. DeYoung, B.A., M.A. (New York University), Instr., Languages and 
Literature 

Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Instr., Mathemat- 
ics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., Mathe- 
matics 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University, 
Head of Department and Prof., Plastics Technology 
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Edward M. Engle, B.S. (University of Maine), M.S. (New York University), 
Assoc. Prof., Chemical Engineering and Paper Engineering (on leave of 

absence) 

M. Brendan Fleming, B.S., M.A. (Boston College), Assoc. Prof., Mathematics 

Richard R. Forster, B.A. (Louisiana State University), M.A. (University of South- 
ern California), Instr., Languages and Literature 

TSgt Daniel R.J. Fortier, USAF, Instr., Aerospace Studies 

Zoltan Fried, B.S. (Brooklyn College), Ph.D. (Brandeis University), Prof., Phys- 
ics 

Allan T. Gifford, S.B., M.S. (Massachusetts Institute of Technology), P.E. (Mas- 
sachusetts), Head of Department and Prof., Civil Engineering 

Edward S. Gilfillan, Jr., A.B. (Kalamazoo Collebe), A.M., Ph.D. (Harvard Univer- 
sity), Prof., Mechanical and Textile Engineering 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof., Textile Technol- 
ogy 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prof., Textile 
Technology 

Patricia M. Grams, B.S. (Utica College of Syracuse University), M.S. (Rensse- 
laer Polytechnic Institute), Visiting Asst. Prof., Radiological Health 

George R. Griffin, B.S. (Indiana University), M.A. (Boston University), Ph.D. 
(Massachusetts Institute of Technology), Chairman of Division of Cehem- 
istry and Applied Chemistry, and Head of Department and Prof., Chemistry 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University), Asst. Prof., 
Mathematics 

Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Univer- 
sity), Assoc. Prof., Mechanical and Textile Engineering 

F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Physics 

Padmanabh Harihar, B.S. (R. Ruia College, India), M.S. (Wilson College, India), 
Ph.D. (Columbia University), Asst. Prof., Nuclear Engineering 

William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 

Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. 
(University of Massachusetts), Asst. Prof., Economics and Management 

H. George Henry, B.A. (London University), M.A., Ph.D. (Cornell University), 
Assoc. Prof., Economics and Management 

Charles J. Higgins, B.S. (Lowell Technological Institute), Assoc. Prof., Chemi- 
cal Engineering and Paper Engineering 

Geoffrey E. Hill, B.S., M.S. (Massachusetts Institute of Technology;, Assoc. 
Prof., Meteorology 

S. Brackston Hinchey, A.B., M.A. (University of Missouri), Asst. Prof., Econom- 
ics and Management 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Head of Department and Prof., Mechanical and 
Textile Engineering 

James S. Holland, B.S. (State College at Fitchburg), M.Ed. (Northeastern 
University), Asst. Prof., Mechanical and Textile Engineering 
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Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology), M S 

(Rensselaer Polytechnic Institute), Prof., Mechanical and Textile Engi- 
neering 

F. Ross Holmstrom, B.S. (University of Washington), M.S., Ph.D. (Stanford 
University), Lect., Electrical Engineering 

Elwyn T. Hook, B.S. (Tufts University), Assoc. Prof., Physics 

Judith A. Horine, B.A. (Rivier College), Instr., Chemistry 

Lester B. Hudson, A.B., M.A. (Boston University), Instr., Languages and Litera- 
ture 

Elliot F. Humiston, Jr., S. B. (Massachusetts Institute of Technology), Asst. 
Prof., Mechanical and Textile Engineering 

Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph D 
(University of Cincinnati), Asst. Prof., Chemistry 

Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemistry, 
and Director of Summer School 

Charles E. Jarvis, B.S., M.A. (Boston University), Assoc. Prof., Languages and 
Literature 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Assoc. Prof., Meehan- 
ical and Textile Engineering 

Thomas F. Kane, B.S. (Lowell Technological Institute), M.S. (Cornell Univer- 
sity), Asst. Prof., Physics (on leave of absence) 

Joseph Kau, A.B. (University of Hawaii), A.M. (Harvard University), Asst Prof 
Languages and Literature 

Cahrles D. Kavaloski, B.S., M.S., Ph.D. (University of Minnesota), Assoc Prof 
Physics 

Norwood H. Kenney, Jr., B.S. (Trinity College-Hartford), M.S. (University of 
Maine), Ph.D. (University of Manchester, England), Prof., Chemical Engi- 
neering and Paper Engineering 

Gunter H. R. Kegel, B.S. (F. N. Fi., Universidade do Brasil), Ph.D. (Massachu- 
setts Institute of Technology), Prof., Nuclear Engineering 

Judith A. Kelley, B.A. (Emmanuel College), Instr., Chemistry 

Jon R. Kelly, B.S. (Northwestern University), S.M., Sc.D. (Massachusetts Insti- 
tute of Technology), Assoc. Prof., Mechanical and Textile Engineering 

Robert Kelly, B.S. (Lowell Technological Institute), National Teaching Fellow, 
Mechanical and Textile Engineering 

Joseph R. Killelea, B.S. (Manhattan College), Ph.D. (New York University), 

Director of the Nuclear Center, and Chairman of the Division of Nuclear 
Studies 

Linda H. Kistler, B.S. in B.A., M.S. in B.A. (Colorado State University), C.P.A., 
Asst. Prof., Economics and Management 

Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University), Instr 
Languages and Literature 

Fritz F. Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Technology 

David Korff, B.A. (Harvard University), Ph.D. (Brandeis University), Prof Phys- 
ics 
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Albert D Kowalak, B.S. (College of William and Mary), M.S., Ph.D. (Virginia 
Polytechnic Institute), Asst. Prof., Chemistry 
Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University), Asst. Prof., Mathematics 
Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Assoc. Prof., Chemistry 
Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester 
Polytechnic Institute), Prof., Electrical Engineering 
Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), 
Prof., Chemistry (on sabbatical leave) 

J. Robert A. Lemieux, B.S. (Lowell Technological Institute), Asst. Prof., Electri- 
cal Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Instr., Electrical Engineering 
Wei K. Liang, B.A. (National Peking University, China), M.B.A., Ph.D. (Univer- 
sity of Pennsylvania), Prof., Economics and Management 

James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. (Mas- 
sachusetts), Assoc. Prof., Economics and Management 

Walter J. Lisien, B.T.C. (Lowell Technological Institute), Asst. Prof. Chemistry 

George E. Lockyer, B.S. (University of Denver), Instr., Mathematics 

Wayne A. Losano, A.B., A.M. (Boston College), Instr., Languages and Literature 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of South- 
ern California), Assoc. Prof., Economics and Management 
Shadi Lai Malhotra, B.Sc., B.Sc., M.Sc., Ph.D. (Poona, India), Postdoctoral 
Fellow (NSF), Chemistry 

John W. Malenda, B.S. (University of New Hampshire), Lect., Electrical Engi- 
neering 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), Head 
of Department and Prof., Economics and Management 
James A. Mann, B.S. (Rensselaer Polytechnic Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Nucleer Engineering 
Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow, India), Ph.D. (University 
of Texas), Prof., Nuclear Engineering 

Edward L. McCaffery, B.S. (St. John’s University), M.S., Ph.D. (University of 
Maryland), Prof., Chemistry 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Instr., 
Languages and Literature 

John J. McDonald, B.T.C., M.S. (Lowell Technological Institute), Head of De- 
partment and Prof., Textile Technology 

Thomas F. McElligott, A.B. (Mt. St. Mary’s College), Ed. M. (Boston University), 
Prof., Mathematics 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Physics 
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Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval 
Postgraduate School), M.S. (Carnegie Institute of Technology) Asst Prof 
Mechanical and Textile Engineering 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M S (Lowell 
Technological Institute), Assoc. Prof., Physics 

Addison H. Merrick, A.B. (Middlebury College), M.A. (University of Vermont) 
Ph D- (Harvard University), Asst. Prof., Languages and Literature 

Barbara Miliaras, A.B. (Boston University), Instr., Languages and Literature 

Aruthur I. Miller, B.S. (The City College of New York), Ph.D. (Massachusetts 
Institute of Technology), Asst. Prof., Physics 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. (Uni- 
versity of Illinois), Assoc. Prof., Mechanical and Textile Engineering 

Charles R. Mingins, A.B. (Wesleyan University), Ph.D. (Cornell University), 
Chairman of Division of Physics and Engineering Science, and Head of 
Department and Prof., Physics 

Alan Mironer, B.M.E. (Rensselaer Polytechnic Institute), M. Eng. (Yale Univer- 
sity), Ph.D. (Syracuse University), Assoc. Prof., Mechanical and Textile 
Engineering 

C. Robert Montgomery, B.A. (Boston University), P.E. (Massachusetts) Asst 
Prof., Mathematics 


Howard K. Moore, A.B., A.M., Ph.D. (Boston University), Head of Department 
and Prof., Languages and Literature, and Director of Libraries 


Richard B. Morrison, A.B. (Colby College), Ed.M. (University of 
Physical Education 


Maine), Instr., 


SSgt John B. Mull in, USAF, Instr., Aerospace Studies 

PaulJ^ Murphy, B.S.E.E., M.S.E.E. (Massachusetts Institute of Technology) 
P.E. (Massachusetts), Asst. Prof., Electrical Engineering 

Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
' rot., Economics and Management 

Henry A. Myers, B.A. (Swarthmore College), M.A. (Boston University) Ph D 
(Brandeis University), Asst. Prof., Social Sciences 


Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic 
Institute), Instr., Mechanical and Textile Engineering 

Paul R. Niemi, B.S. (Atlantic Union College), Instr., Physics 

Raymond O^Normandin, A.B. (St. Anselm’s College), M.S. (Boston College), 
Assoc. Prof., Plastics Technology 

SSgt Frederic H. Noyles, USAF, Instr., Aerospace Studies 

Gerard W. O’Connor, A.B. (Harvard University), A.M. (Boston University), Asst 
Prof., Languages and Literature 


A. 


James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Asst 
Prof., Physical Education 


M. Ali Omar, B.S. (Colorado School of Mines), M.S., 
Colorado), Asst. Prof., Physics 


M.S., Ph.D. (University of 


Harry Roger O’Neal, B.S. (University of Missouri), 
ma, Berkeley), Asst. Prof., Chemistry 


Ph.D. (University of Califor- 
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Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

Andrew A. Ouellette, B.S. (Brown University), Prof., Mathematics 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Prof., Mathematics 

Martin A Patt B.S. (Northeastern University), S.M. (Massachusetts Institute of 
Technology), Asst. Pro)., Electrical Engineering 

Gai l F Patterson, A.B. (Emmanuel College), Instr., Chemistry 

Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Chemistry 

Robert W. Perry, B.S. (Worcester Polytechnic Institute), M.A. (Columbia Univer- 
sity), Lect., Physics 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Univer- 
sity), Asst. Prof., Mechanical and Textile Engineering 

□avid H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Prof., Textile Technology 

James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Institute of Technol- 
ogy), Prof., Chemistry 

Clarence J. Pope, B.S. (Clemson College), M.S. (Lowell Technological Insti- 
tute), Prof., Textile Technology 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering 


Miriam D. Price, A.B. (Smith College), Instr., Social Sciences 

Santo J. Pullara, B.S., LL.B., M.B.A., Ph D. (Syracuse University), Assoc. Prof., 
Economics and Management 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Head of Department and Prof., 
Chemical Engineering and Paper Engineering 

John A. Riley, B.S. (Fordham College), M.A. (Boston College), M.A., Ph.D. 
(Brandeis University), Head of Department and Prof., Mathematics 

John J. Riley, A.B., M.A. (Boston University), Asst. Prof., Languages and 
Literature 

Paul J. Ring, B.S. (Boston College), M.S. (Rensselaer Polytechnic Institute), 
Ph.D. (Brown University), Asst. Prof., Physics 

John R. Robertson, A.B. (Bowdoin College), A.M. (Harvard University) Chair- 
man of Division of General Studies, and Head of Department and Prof., 
Social Sciences 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof., 
Mechanical and Textile Engineering 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological Insti- 
tute), Assoc. Prof., Electrical Engineering 


SSgt Thomas A. Rooney, USAF, Instr., Aerospace Studies 
Vittoria Rosatto, B.S. (Massachusetts School of Art), Prof., Textile Technology 
Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Asst 
Prof., Chemistry 
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Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Asst. Prof., Economics and Management 

Alexander Sachs, B.S. (Northwestern University), Instr., Physics 

James W. Savage, III, A.B. (Boston College), M.Ed. (Suffolk University) Instr 
Languages and Literature 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University) 
Prof., Chemistry J 

Bernard Selikson, B.S., M.S., Ph.D. (New York University), Prof., Physics 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union Colleqe) 
Asst. Prof., Mechanical and Textile Engineering ’ 

James C. Sethares, B.S.E.E. (University of Massachusetts), S.M.E.E. (Massa- 
chusetts Institute of Technology), Lect., Electrical Engineering 

John J. Sewell, S.B., C.E. (Massachusetts Institute of Technology), Asst Prof 
Civil Engineering 

Sami A. Shama, B.Sc. (Cairo University), National Teaching Fellow, Chemistry 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts 
Institute of Technology), Asst. Prof., Mathematics 

Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology) Prof Civil 
Engineering ’’ 

G. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. (Massachusetts Institute 
of Technology), Prof., Mechanical and Textile Engineering 

Alice G. Simpson, B.A. (The Pennsylvania State University), Lect., Mathematics 

Maj or George W. Simpson, USAF, B.S. (The Pennsylvania State University) 
Asst. Prof., Aerospace Studies 

Malcolm K-Smith, B.S. (Haverford College), M.A. (Columbia University), Assoc 
Prof., Physics 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Electri- 
cal Engineering (on sabbatical leave second semester) 

Paul E. Snooman, B.S., M.B.A. (Northeastern University), Asst Prof Eco- 
nomics and Management ‘ ’ 

Raymond E. Sparks, B.S. (Indiana State University), M.A. (Columbia Univer- 
sity), D.P.E. (Springfield College), Head of Department and Prof Physical 
Education 

Frank R Stansel, B.S. in E.E. (Union College), M.E.E., D.E.E. (Polytechnic 
Institute of Brooklyn), Prof., Electrical Engineering 

Richard M. Stanton, M.E. (Stevens Institute of Technology), Sc.M. (Boston 

College), Reactor Supervisor in Nuclear Center, and Visiting Asst Prof 
Nuclear Engineering 

Carl A. Stevens, B.S. , M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 

Boston u m vers|ty ), P.E. (Massachusetts), Prof., Electrical Engineering 
(on sabbatical leave first semester) 

James E. Slone, B.S. (Springfield College), Instr., Physical Education 

Elwood W. Streeter. B.S. (Lowell Technological Institute), Lect.. Electrical 
Engineering 

Aruthur D Talkington, B.S. (University of Chicago), M.A. (University of Mis- 
souri), Asst. Prof., Mathematics 
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Virgin, a S. Taylor, B.S. (Syracuse University), M.A. (Western Michigan Univer- 
sity). Asst. Prof., Mathematics 

Ye-Yung Teng, B.S. (National Taiwan University, China), M.S. Ph.D. (University 
of Maryland), Instr., Physics 

Major Nicholas Theochares, USAF, B.S. (Springfield College), Asst. Prof., 
Aerospace Studies 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Plastics Technology 

George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Assoc. Prof., 

Economics and Management 

Col Charles L. Vacant!, USAF, B.S. (University of Nebraska), M _^- ^nivers.ty 
of New Mexico), Head of Department and Prof., Aerospace Studies 

David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Uni- 
versity), Asst. Prof., Electrical Engineering 
David A. Wagenknecht, B.A., M.A. (Boston University), Instr., Languages and 
Literature 

Francis R. Walsh, B.S., M.A. (Boston University), Asst. Prof., Social Sciences 
Tso-Chou Wang, Dip. in Eng., D.Eng (Technische Hochschule, Germany), 
Assoc. Prof., Mechanical and Textile Engineering 
Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Asst. Prof., Social Sciences 

Aruthur C. Watterson, Jr„ B.S. (Geneva College), Ph.D. (Brown University), 
Asst. Prof., Chemistry 

Harold L. Wedlick, B.S., M.S. (Wayne State University), Assoc. Prof., Radiologi- 
cal Sciences 

Louis I. Weiner, B.S. (Temple University), M.S. (Lowell Technological Institute), 
Visiting Prof., Textile T echnology 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Asst. Prof., Languages and Literature 

Francis J. Weidenmann, A.B., M.S. (Rutgers University), Visiting Asst. Prof., 
Radiological Sciences 

Roger E. Wiehe, B.A. (Vale University), M.A. (University of Illinois), Ph.D. 

(Columbia University), Assoc. Prof., Languages and Literature 
Joyce W. Williams, B.A. (University of Minnesota), M.S., Ph.D. (University of 
Illinois), National Teaching Fellow, Mathematics 
Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M_S (Vale University), 
Ph.D. (Massachusetts Institute of Technology), Asst. Prof., Physics 
Charles R. Wilson, B.S. (Lowell Technological Institute), Instr., Chemistry 
Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Assoc. Prof., Textile Technology 

Chuen Wong, Dip. of Science (Chung Chi College, Hong Kong), Ph.D. (Case 
Institute of Technology), Instr., Physics 

Francis T. Worrell, B.S. (University of Michigan), M.S., Ph.D. (University of 
Pittsburgh), Prof., Physics 

Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 
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Professors Emeriti 

Horton Brown, B.S. 

William G. Chace, Ph.B., M.S. 

Harold C. Chapin, A.B., A.M., Ph D. 
Lester H. Cushing, A.B., Ed.M., Sc.D. 
James G. Dow, A.B. 

Charles A. Everett, B.T.C. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 

Nathaniel E. Jones 

James H. Kennedy, Jr., B.T.E., M.S. 

Gilbert R. Merrill, B.T.E. 

John L. Merrill, B.T.E. 

John H. Skinkle, S.B., M.S. 

A. Edwin Wells, B.T.E., M.Ed., P.E. 
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ADMINISTRATIVE ASSIGNMENTS 


President’s Office 

Elizabeth P. Kennedy, CPS, Secretary 
Helen G. Flack, Secretary 

Assistant to the President’s Office 

Kleonike J. Bentas, Secretary 

Provost’s Office 

Mary F. Perkins, Secretary 


Admissions Office 

Alice R. Redican, Clerk 
Diane L. Goodrich, Secretary 
Gladys M. Coughlin, Clerk 


Building and Power 

George F. Abodeely, LLB, Administrator 

Charles F. Johnson, Superintendent of Building and Grounds 
Maintenance 

Charles DeFillipo, Plant Engineer 


Business Office 

Richard F. Connolly, Business Office Manager 

Wilfred J. Brodeur, Bursar 

Michael J. Chory, Accountant 

George S. Zaharoolis, Accountant 

John L. Sayer, Supervisor of Payroll 

Gerald F. Cronin, Administrative Assistant 

James Sullivan, Administrative Assistant 

William L. Kelly, Housing Officer 

Patricia J. Gallagher, Bookkeeper 

Edna Nestor, Bookkeeper 

Mary C. Sullivan, Bookkeeper 

Irene D. Burns, Clerk 

Anita V. Lacie, Clerk 

Joan Cinq-Mars, Clerk 

Helen Shanahan, Clerk 

Gloria Willman, Clerk 

Judith A. Wood, Secretary 


Data Processing 

William J. Keenan, Director 

Dolores Trudel, Statistical Machine Operator 
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Dean of Faculty’s Office 

Theresa D. Leblanc, Secretary 

Dean of Students’ Office 

Barbara Jean Maccaron, Secretary 


Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 

Mona M. Davis, Secretary 

Frank B. Ridge, Chemical Storekeeper 


Division of Evening Studies 

Aristomenes G. Panos, B.S. in B.A., Recorder 
Emma M. Millette, Secretary 
Marguerite H. McGarry, Secretary 
Kathryn Sheehy, Secretary 

Division of General Studies 

Joanne M. Poitras, Secretary 
Jeannette L. Savard, Secretary 

Division of Physics and Engineering 

Eleanor M. McKenna, Secretary 
Judith Brennan, Secretary 
Karen I. Volis, Secretary 

Leo F. Patenaude, Electronic Equipment Supervisor 


Financial Aid 

Walter A. Costello, B.S., Officer 


Graduate School Office 

Carole L. Cormier, Secretary 


Guidance 

Leo F. King, Jr., A.B., Ed. M, Assistant to the Dean of Students 
Vittoria Rosatto, B.S., Counselor 


Health Services 

Arlene D. Gordon, R.N., In Charge 
Janet E. Connors, R.N. 

In Service Training Program 

John J. Delmore, Hon. Sc. D„ Administrative Assistant 
Doris A. Spinney, Secretary 
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Libraries 


Howard K. Moore, A.B., A.M., Ph.D., Director 

Joseph V. Kopycinski, B.S., M.S., M S. in Library Science, Librarian 
Vera Boyd Meehan, B.S., Assistant Librarian 
Charles F. Donaldson, Library Assistant 


Mary P. Frascarelli, Library Assistant 
Eleanor T. Lessard, Library Assistant 
Madeline M. Owens, Library Assistant 
Ann V. Pendergast, Library Assistant 
Doris R. Sullivan, Library Assistant 


June E. Traverse, Library Assistant 


Placement Office 

James A. Brennan, A.B., M.B.A., LL.B., Director 


Receptionist 

Lorraine I. LeDoux 


Registrar’s Office 

Frank J. Duggan, Jr., A.B., Registrar 
Nora M. MacBrayne, Secretary 
Mary P. Kloppenburg, Clerc 
Mabel M. Murphy, Clerk 
Catherine P. Ouellette, Clerk 


Summer School 

Ernest P. James, B.T.C., M.S., Director 
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GENERAL INFORMATION 


History 

Lowell Technological Institute was incorporated in 1895 
and formally opened for the teaching of textile technology sub- 
jects on J anuary 30, 1897. It was then known as the Lowell 
I extile School and awarded only certificates and diplomas 
Growth of the school in size, prestige, and scope of curriculum 
was rapid, and in 1913 it was granted the right to confer four- 
year degrees in textile engineering and textile chemistry 
In 1928 the name was changed to the Lowell Textile Institute to 
indicate more fully the collegiate status of the institution. Its 
continued growth resulted in further diversification of its areas 

0 ^ P 5 Ciali ? at ' 0n ’ and since 1949 degree programs have been 
added in the fields of paper engineering, electrical engineer- 
ing, plastics technology, mechanical engineering, chemistry 
chemical engineering, physics, mathematics, nuclear science’ 
nuclear engineering, industrial management, business adminis- 
tration and meteorology. 

In view of the present greatly expanded scope of the engineer- 
'"SP^am, the name °f the college was once more chanqed 
in 1953 to the Lowell Technological Institute. The Institute 
grants Bachelor of Business Administration, Bachelor of Sci- 
ence, Master of Science, and Doctor of Philosophy degrees 
Since 1918, when the property of the school was transferred to 
the Commonwealth of Massachusetts, it has been under the 
control and management of a Board of Trustees appointed by 
the Governor of the Commonwealth. 

Accreditation 

The Institute is a member of the Senior College Division of the 
Th W .^'and Association of Colleges and Secondary Schools 
The United States Department of Education and the Armed 
Forces consider such membership equivalent to regional 
accreditation. It also holds membership in the American Coun- 

d 1 5i ducatl0n and in the College Entrance Examination 
B ° ard - The Engineers’ Council for Professional Development 
extends accreditation to the curricula in electrical, mechanical 
and textHe engineering, and the chemistry program is approved 
by the American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute’s prestige 
a tracts students annually from many foreign countries. All 
races and religions are represented in the enrollment. Although 

the majority of its students are men, the Institute is 
co-educational. 


25 


The*campus is situated 25 miles north of Boston, Massachu- 
setts in Lowell, a city of nearly 100,000, long famous as a ex i 
__ nt ’ r and more recently for its increasingly diversified indus- 
tries The 29-acre campus, situated on both sides of the erri 
mack river includes 13 main buildings, among them an aud - 
torkim-administration building, a library which .8 currently 
beina greatly enlarged, six classroom-laboratory buildings, four 
residence halls and a gymnasium. A $4,500,000 nuclear science 
center is under construction. 

The'libran^dedicated to Alumni of the Institute who served in 
World Wairs I and II and the Korean conflict, was erected in 
1951 bv the Alumni Association through contributions from the 
l?umni and friends. It contains student activity offices, an 
alumni headquarters and houses one of the world s most corn 
nlete collections of textile books as well as numerous spec>a 
ejections in the fields of paper, leather and plastics. It also 
Qprvps as a depository for U. S. government publications and is 
available to industrial concerns through its Industrial Corpora e 
Membership program. An addition currently unde , cons r uc ion 
will increase library seating capacity from the Present 
1200, and the volume capacity from 80,000 to 400,000. 

Laboratory equipment used in the instructional and Research 
programs of the Institute is valued at more | than $12, C • 
includes such varied apparatus as an eleotran rmcroscope 
analog and digital computers, and full-sized ndustrial 
machfnes as well as complete pilot-plant facilities in all techno- 
logical areas, paper, plastics, leather, and textiles. 
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ADMISSION OF UNDERGRADUATES 

New students are selected from those applicants who durinq 
their preparatory education have shown academic promise and 
strength of character. Besides scholastic rating and test 
results, high value is placed upon their evidence of leadership 
and contribution to school and community life. 

Application for admission should be made as soon as possible 
after the first marking period in the candidate’s senior year of 
secondary school. Applicants who apply before the first mark- 
ing period will not be considered until the Admissions Office 
has received senior grades for this period. The responsibility of 
having these marks forwarded to Lowell Technological Institute 
rests with the applicant. Students from other countries are 
advised to start the application procedure not less than 12 
months in advance of the expected date of enrollment. 

The institute does not accept part time or special students nor 
does it accept students at mid-year. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman 
year at the Institute. Requests for application blanks and all 
correspondenc 6 relating to matriculation should be addressed 
to the Director of Admissions, Lowell Technological Institute 
Lowell, Mass. 01854. 

Applications for admission must be received by the Institute on 
or before June 1, prior to the September in which the applicant 
wishes to matriculate. 

All admission records, once submitted, become the property of 
the Institute and cannot be returned. 

An applicant who is in need of financial assistance may request 
an application for a loan under the National Education Defense 
Act or an application for scholarship aid AFTER he has been 
accepted for admission to Lowell Technological Institute. 

Application Procedure 

A candidate for admission should: 

form C ° mPlete * he f ' rSt tW ° Pa96S ° f the admission application 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3. Submit the entire application form to the office of the sec- 

ondary-school principal, with a request that the office fill out 
pages 3 and 4 and mail the completed application directly to 
the Director of Admissions. y 

4 Request transcripts be sent to Lowell Technological Insti- 

®'® l or ? ar| y college preparatory school, or institution of 
learning beyond secondary school attended. 
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c Make direct application to the College Entrance Examina- 
tion Board, P. 0. Box 592, Princeton N.J., will" | a r ®^ u ®* t ' 10 

yrsa- t 

SKTS SSnS?“ 

phone calls, etc., will not be accepted in place of the offic 

ADDhcants for admission who are in the upper 20% of their 

high-school class scholastically may be f 
. of Admissions prior to completion of the CEEB examina 

Mens Th i™ examination , however, must be completed during 
Ihe senior ylaf and the faults forwarded to Lowell Technologi- 
cal Institute before final acceptance is granted. 

C I i„H»mn a romDlete hea th examination by a tamiiy pnysi 
cian ^rphysician must return to the Student Health Services 
on a form provided by the Institute, a certificate of good health 
indicating P the date of the examination. Health certificate: s are 
not sent to the applicant until he has been finally accepted y 

7^ “‘certificate of residence, filled in both by the candi- 
date for admission and the city or town clerk of t P 
residence This certificate of residence is not sent to the apph 
cant until he has been finally accepted by the Institute or 

arcpoted in the summer precollege program. , 

o Uoon receipt of a letter of admission, submit a prepaymen 
of tuition (one-half of the first semester’s tuition) within 30 days. 
This fee is nonrefundable if the applicant does not enroll. 

Sr ££ s 

lend P a "ranscript of final grades to the Admissions Office after 

hidMdua| n interviews are not required^ However, app^icams 

(and parents, when possible) may visit LTI on °ne °f the regu^ 
ariv scheduled High-School-on-Campus days. Personnel iron 

lhe y Admtssions office will be available 'o-^d^on these 
and guided tours of the campus will be conducted th 
davs They will be held on February 14, 1968, April io,i« 
and October 25, 1968 commencing at 10:30 a.m. in Cum 
Hall. No appointment is necessary. 


Requirements for Admission 

All applications are reviewed by the Committee on Admissions 
in order to determine the eligibility of each candi 
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units 

unit 

unit 


1 unit 


final decision as to eligibility is made by that Committee Condi- 
tions for acceptance follow: 

1. A candidate for admission must be a graduate of a second- 
ary school approved by the New England Entrance Certificate 

Board, the Regents of the State of New York, or a board of 
equal standing. 

2. For all courses except Business Administration a candidate 
study haVe C ° mpleted the followin 9 units of secondary-school 

algebra (quadratics and beyond) 
plane geometry 
trigonometry 
English 

American history 

chemistry (including laboratory) 
or 

physics (including laboratory) , Ullll 

P . referen “ is g ive n to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiency in the Summer Session Precollege Refresher 
Program. Besides the listed prerequisites, applicants may offer 
credit in such elective subjects as languages, history, mechani- 
cal drawing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 16 
units. Each of these units is equal to one secondary-school 
subject sat|sfactor||y completed during one academic year of at 

eq^ivalenT 66 ^ °* ^ 40 " minute meetin 9 s each week, or the 

r 3 nH F iHatt dmiSS ! 0 ^ t0 the C0Urse in Business Administration a 
andidate must have completed 16 units of approved hiqh- 
school work: y 

English 4 

mathematics 2 

American history and 

social studies 2 

laboratory science 1 

electives 7 umis 

?„ s . we " the S ch0| astic Aptitude Test. Candidates should also 
indicate the choice of this program on the top right-hand corner 
of the formal application form. 

Advanced Placement 

See Pages 30-31. 

Students from Other Countries 

AN foreign applicants for whom English is a second language 
and who have been in the United States for less than two years 
must take an English proficiency test and have the results sent 


units 

units 

units 

unit 

units 
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to the Director of Admissions prior to filing a formal application 
with the Institute. The test used by the Institute to determine 
English proficiency is TOEFL (Test of English as a Foreign Lan- 
guage). Students should arrange to take this examination by 
writing to the Educational Testing Service in Princeton, New 
Jersey, 08540, U. S. A. and, as stated above, request the results 
be sent to Lowell Technological Institute. 

The Institute accepts every year foreign applicants in numbers 
up to 5% of each entering class. In all other respects, the 
admission procedure for foreign students is the same as that 
required of U. S. citizens. They are urged, however, to have the 
transcript of their secondary-school and/or college records, 
as well as all other application materials, submitted, in ENG- 
LISH, and not less than twelve months in advance of the 
expected date of enrollment. All applicants should have con- 
siderable facility in speaking and writing English and should 
have financial resources sufficient for at least their first year of 
study. They are expected to complete the same schedule of 
courses assigned to U. S. students. 

To facilitate their adjustment to campus life, all freshman male 
students from other countries are required to live in the Insti- 
tute’s residence halls and are assigned to rooms shared by U. 
S. students. Students must supply their own towels, sheets, pil- 
lows and pillowcases, and blankets or may subscribe to a laun- 
dry service. Bedding, as well as clothing, should be suitable for 
a climate in which temperatures normally fall well below the 
freezing point during the winter months. 

TRANSFER CREDIT REQUIREMENTS 

1. The formal application for all potential transfer credit stu- 
dents to Lowell Technological Institute must be filled out in its 
entirety. An affirmative answer to Question 6B is a requisite. 

2. Completed application forms are considered by the Com- 
mittee on Admissions. Selection of potential transfer credit stu- 
dents is based entirely on its determination. Successful candi- 
dates will receive Form 1 application following this decision. 
Students denied transfer credit will be notified by mail. 

3. The prospective student, in completing this form, MUST 
indicate the curriculum major he intends to pursue at Lowell 
Technological Institute. Lowell Tech reserves the right to limit 
assignment of transfer students to specific curricula. 

4. The transfer credit applicant should list in Column I our 
course title and number all Lowell Tech subjects offered com- 
parable to those completed at another college or university. 
This enumeration should also include such comparable subject 
titles as are in progress or in contemplation. 

5. Those subjects taken at other institutions of learning 
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should be listed by course title and number in Column II and 
matched to each one being petitioned for credit appraisal at 
LTI. Subjects in progress or contemplated for completion must 
likewise be included. 

6. Credit will not be considered in subjects where the appli- 
cant s grade is lower than “C”, or from an institution granting 
neither an associate nor bachelor’s degree. 

The third column should include catalogue page number 
and description of subjects taken at other recognized institu- 
tions. The fourth should include text required in the particular 
subject The fifth must show the name of the institution where 
the applicant studied. Do not mark Column Six. 

8. All completed information with the most recent transcript 
(s) and catalogue (s) must be received at the Lowell Technolog- 
ical Institute Admissions Office no later than April 1. There will 
be no exceptions. 

^ s . courses so indicated in Form 1 are completed, it is the 
obligation and sole responsibility of the individual applicant to 
supply the official transcript record to LTI. Transcripts for sub- 
jects ending after the April 1st deadline, must be received by 

August 1st. The college will not solicit this required informa- 
tion. 

10. Students completing the equivalent of one full year of col- 
lege work waive the SAT examination requirement. Others must 
forward official copies of SAT figures from Princeton, N.J. 

11. One full year of physical education completed at another 
institution will be considered for transfer credit. This subject is 
a degree requirement at LTI. 

Re-Admission Policies 

All students desiring consideration for readmission to Lowell 
Technological Institute must submit pages 1 and 2 of our formal 

am P oum o°$10 CO 00 Pleted ^ 6n,irety ’ Wi,h 3 check in ,he 

A letter giving the original date of entrance to this college and a 
brief resume of what has been done since leaving Lowell Tech- 
nological Institute must accompany this application. List in this 

resume other schools attended, subjects taken, and grades 
received. 

When all of these items have been received in the Admissions 
. ICe ’ f ^ ett ® r W| H be se nt notifying the applicant of the deci- 
sion of the Committee on Admissions. No notification will be 
given by telephone or in person. Applications received after 
June 1 will not be considered under any conditions for admis- 
sion to the Institute in September of that year. 
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STUDENT HOUSING AND SERVICES 

^"/students not living fhe 

residence halls on campus reviewed at the beginning of 

each s°eme“d may be cancelled, should conditions war- 

sheets low, and pillowcases, blankets, towels, and persona 
finen's or may subscribe to the 'a-dry service i provided or all 

room 6 is* responsible* ^d^^i it^eguipLnt, and 

:s,“ rs' sr ?f,s” hu — -- 

who are unable ^ be placed mesidercelw^ nor g . gn 

Students are cautioned to make no legal ay 

sives or fireworks in the building or on campus. above 

Detailed regulations covering such things as n ° ,ed i" K p Y 
paragraph ire contained in the L.T.I. Handbook - THE KEY. 

Acafeteda and a snack bar are available in the residence halls, 
but use of campus dining facilities is not compulsory. 

Th e e al *d h ,s S penia e ry is in the charge of two registered nurses for 
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eight hours each school day. Students receive first-aid treat- 
ment at the dispensary and are advised as to the best proce- 
dure to take in case of illness. Medical services are available to 
students 24 hours daily. There are three excellent modern hos- 
pitals in the immediate vicinity of the Institute. Students must 
bear their own medical fees and hospital charges. 

If a student requires emergency surgical treatment, every effort 
is made to communicate with a parent or guardian. Failing this, 

such action is taken as appears to be necessary in the interest 
of the student. 

Accident insurance during the academic year is compulsory 
and is included in the activity and insurance fund. Health insur- 
ance also is available, on a voluntary basis, through the Office 
of the Dean of Students. 

Guidance 

The guidance program, under the supervision of the Dean of 
Students Office, starts with the admissions procedure and con- 
tinues throughout the freshman year. During Orientation Week 
the freshman attends a series of lectures the purpose of which 
is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic problems 
and, if necessary, a referral may be made to the Dean of Fresh- 
men for further assistance. Personal difficulties such as finan- 
cial or similar problems should be brought directly to the Dean 
of Freshmen. Due to the large numbers of students each year it 
is impossible to call in all students. Responsibility for inter- 
views must rest with the student who needs advice or clarifica- 
tion. 

Other phases of the guidance program include lectures on 
effective study and tutoring programs under the sponsorship of 
Circle K, as well as faculty tutorial sessions. In the second 
semester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 

and determine what course he should elect for the next three 
years. 

Guidance in the upper classes is generally conducted in scho- 
astic matters by the Head of the department concerned and in 

personal problems by the Dean of Students. 
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STUDENT REGULATIONS 


In some 1 laboratories students are required by state law /to wear 

esssssh 

them. 

warm 

S^=="SK=""’“ fe “ a ** 

number of weekly class meetings, except for laboratories. 

lows: v ~ , 

4.30 (97-100) C + 

4.00 (93-96) C 

(90-92) C- 

(87-89) D + 

(83-86) D 

(80-82) D- 

F 0 (below 60) . 

These point values, when multiplied by the credit hours 

single semester. 


A + 
A 

A- 
B + 
B 

B- 


3.70 
3.30 
3.00 

2.70 


2.30 
2.00 
1.70 

1.30 
1.00 
0.70 


(77-79) 

(73-76) 

(70-72) 

(67-69) 

(63-66) 

(60-62) 
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rat . J h< ? ? e n a „ n s u ist I s com P° sed of students who have a semester 
rating of 3.00 or higher, with no current failures. 

In order that a student be classified “clear”, he must achieve the 
following minimum semester ratings: 

first-semester sophomore 1.45 

second-semester sophomore 1.50 

first-semester junior 1.55 

second-semester junior 1 . 6 O 

A student must achieve the following cumulative ratings: 
beginning of sophomore year 1.40 

beginning of junior year 1.50 

beginning of senior year 1.60 

Probation and Dismissal 

. . f 1 stdde "‘ is P'aced on probation when his semester ratinq 
s below 1 1.35. A student who fails to achieve the required cumu- 
lative rating shall be placed on probation. The probationary 

^m=i t C0VerS the , entire semester following the issuance of the 
semester or cumulative rating which placed the student on pro- 

d ? nt ? n probation may n °t represent the Institute in any 
public function or any extracurricular activity and may not hold 

iniris 3 t SS ° - Ce ° r ° ther ° fflce durin 9 his ter m of probation. If a 
iaiiv dmn^H V f 3 s ® m ® ster rati "9 below 0.70, he is automati- 
ng LrnH P f T h ® ' nstl,ute without benefit ot a probation- 
ary period. A student with a semester rating of less than 1.35 for 

wo consecutive semesters is dropped from the Institute for at 
ast one semester. If a student is dropped for either of the last 

Lmvl h SOnS ',/t “ UST take SubJects at some °> b er college to 
p ove himself before applying for readmission to t Tl These 

iaoabi LT ® on - tra P sferable . but rather prove the student's 
capability academically. 

Lhtmf n L° na , Cad ? miC P robation W 'H be dropped from the 

semeste/he t ulT T® sea ? ester if ^ng his probationary 
ester he fails to achieve the required semester rating. 

Requirements for Graduation 

mus[ der t0 be recommenclecl for the baccalaureate, a student 

1. Complete successfully one of the prescribed cur- 
ricula with no substitutions for major subjects and no 
unremoved failures in a major subject. 

Earn a cumulative rating of 1.70 or above for the 
entire period at the Institute. 

3. Fulfill the residence requirement of one academic 
year. 
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» T . ? W o' »| " '*“ 

than 3.30 for the entire period of study at the Insti , 

With High Honors — graduation with a ra mg of 3.30 or higher 
for thp pntire period of study at the Institute, 

a/ th Hfohest Honors-graduation as the highest ranking stu- 
dent inte class and with a rating of 3.70 or 'higher^ contingent 
upon the completion of at least six semesters of work at the 

Institute. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to 
students enrolled in the day program at the Institute. Fees and 
expenses of the Evening Division are listed in a separate bulle- 
tin. All fees are established by the Board of Trustees and are 
subject to change without notice. 

Payment of tuition and fees is an integral part of the registra- 
tion process which must be completed before a student may 
attend classes. In special cases a delay in payment may be 
authorized, but all fees must be paid no later than the close of 
the sixth week of classes of the semester concerned. Requests 
for such a delay must be approved by the Dean of Students 
before a student’s registration is complete 
APPLICATION FEE $10 

1. The Institute requires the prepayment of 50% of the 
first semester’s tuition within 30 days of the date upon 
which the applicant is accepted for admission. For 
Massachusetts residents this amounts to $50. This pre- 
payment is forfeited if the student fails to register at 
the Institute. In rare instances, such as sickness which 
would prevent the applicant from enrolling, this rule 
may be waived by the Dean of Students. 

2. The application fee is NOT credited to the student’s 
tuition. 


TUITION 

U. S. citizens who 


(per year) 

are residents of Massachusetts. . . .$200 


AM other s $600 

Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule: 

U. S. citizens who are residents of Mass.. $10.00 per cr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a 
low tuition rate to students from the Commonwealth. Eligibility 
for the low tuition is determined under the following policies 
established by the Board of Trustees: 

1. Every student claiming residence in Massachusetts 
must file with the Dean of Students a certificate signed 
by either the town or city clerk of the community 
claimed as legal residence, stating that his parents or 
guardian is a legal resident of the Commonwealth of 
Massachusetts. 

2. The residence of a minor follows that of the parents, 
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3. 

4. 


5. 

6 . 


7. 

8 . 


unless the minor has been emancipated. A minor stu- 
dent who has been emancipated must also present 
documentary evidence of emancipation. 

A minor under guardianship must present documen- 
tary evidence of the appointment of a guardian m add,- 
tinn to the certificate of residence of a guardian. 

The residence shown on the application at the time of 
initial application for admission determines the app - 
puffin charge to be made for the ent.re period 

or noriods of the applicant’s enrollment. 

The residence of a wife follows that of the husband 
Aoolication for classification of residence must b 
made by the student on a prescribed form obtainable 
at the institute. Misrepresentation of facts to evade 
oavment of the proper rate of tuition constitutes suf i- 
K cause ^suspension or permanent separation 

Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester 
The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 


$25 

s 

in that prog, an. 

r 0 rsr, ■: r 

amount on deposit, he must pay the charges and make an add!- 
tional deposit of $25. 


$49 

ACT, E Tch s t uden t S e U n R oTed m'l O or more total credit hours must 
nav thts sum in the h^st semester for the entire academic year. 
Pavment of thl entitles the student to free admission to all 
athletic events, a mailbox in the campus post office sutow^ 
tion to the student newspaper, and a copy o f th y . 

dent insurance policy which covers eac s 
academic year. It is not refundable. 
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RESIDENCE HALLS 


residence hall charge is $350 per student per year. 
Each student will be billed for the room for the entire academic 
year In the event a student is dropped at any time during the 
year he is still responsible for the room charge and will be re- 
imbursed only if the room is rented to another student. 


LATE REGISTRATION FEE $25 

A student who does not complete his registration (includ- 
ing the payment of all fees) by the close of the registration 
period must pay this additional fee. 


AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester 
without charge, provided permission is obtained by special 
action through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tui- 
tion charge for the semester must pay $5 per credit hour to 
audit a course and must obtain permission from the Dean of 
Students. 


COMMENCEMENT FEE $ 15 

This fee applies to graduating students only and covers 
such Commencement expenses as degree form and case, 
rental of cap and gown, invitations, printing, and any other 
expenses approved or directed by the President. 


FRESHMAN DUES $ 5 

All students classified as freshmen must pay this fee when 
they are billed. 


OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three 
transcripts of his scholastic record. A charge of $1 per copy is 
made for each additional transcript. 


BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or 
damage they may cause to machines, laboratory equipment or 
other property of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 
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TU,T kTplica'oT.or®e,lTmus, be filed with the Bursar upon 
the student's withdrawal, and the refunds will be made as fol- 


lows: 


No. of Weeks 
At least 
0 
2 

3 

4 

5 and over 


But less than 

2 

3 

4. . . . 

5. . . . 


Refund 
Rate 
. 80% 

. 60% 

. 40% 

. 20 % 

. . None 


SUMMARY OF EXPENSES PER YEAR 

Tuition 

u. S. citizens who are residents of Massachusetts . 
All others 


. . $200 
. . $600 


Residence halls 3350 P er s,udent per f 

Student activity and insurance fee 

ROTC deposit .•••;, 

Books, supplies, and related miscellaneou ^ 

There Is nosetboarding fee, but a cafeteria is available for 


meals on a cash basis. 
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FINANCIAL AID 


At L.T.I. financial aid is available to full time students in 
good standing who are citizens of the United States, during the 
Fall and Spring and Summer Session. Aid to a student may be 
in the form of a National Defense Student Loan, a Federal 
Grant, part time employment in the Federal College Work-Study 
Program, a scholarship, or any combination of these financial 
aids to continue their education. Each program is designed to 
meet the particular need of the student and the applicant is 
required to complete the required forms regarding parental 
income and assets since this will be the basis for determining 
the amount and type of aid granted. 

A Parents Confidential Statement must be sent to the Institute 
by all candidates, through the College Scholarship Service 
Princeton, New Jersey. 

Students may obtain applications and information regarding 
these programs at the Financial Aid Office, O 112. 

SCHOLARSHIPS 

Various trusts, organizations, civic bodies, and industrial firms 
have contributed funds for scholarships available to students 
and prospective students at the Institute. Many of the scholar- 
ships are renewable annually for the balance of the student’s 
undergraduate program, provided a satisfactory scholastic 
average is maintained; others are for a specified period of time. 
At present, scholarships are available only to citizens of the 
United States. 

All entering freshmen who are candidates for scholarships 
should make direct application for admission to the Director of 
Admissions before April 1 and should have completed the 
Scholastic Aptitude Test of the College Entrance Examination 
Board by that date. To arrange for the test, candidates must 
make direct application to the College Entrance Examination 
Board, P. O. Box 592, Princeton, N. J., with a request to take the 
Scholastic Aptitude Test. In addition, the applicant should 
request and complete a scholarship and/or loan application. 
Unless otherwise specified, all scholarships are granted by vote 
of the Scholarship and Awards Committee of the Institute. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which prev- 
ent normal progress or conduct which results in probation, sus- 
pension, or dismissal terminates the scholarship. 

AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 
Albany Felt Company Scholarship 

One annual grant of $500 to a freshman entering the Institute is 
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made bv the Albany Felt Company. Each recipient is given an 
opportunity for summer employment at the company while in 

college. 

srr?i‘ 

scholarships covering tuition and miscellaneous • 
renewable if satisfactory scholastic standing is maintained. 
Funds for these scholarships are derived from the following 

sources: . 

Stephen E. Smith Scholastic Fund 

James T. Smith Fund c H 

Arthur A Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowick, 

New York Chapter, LTI Alumni Association 

Berkshire Hathaway, Inc. Scholarships 

Anumb^r of scholarships covering tuition and living expenses 
for four years are offered in Textile Engineering and Textile 
Technology by Berkshire Hathaway, Inc., Providenc , • • 

employees^ and sons of employees only are eligible Students 
interested should contact Berkshire Hathaway, Inc., 704 Hosp 
tal Trust Building, Providence, R. I. 

Russell L. Brown Scholarship, donated by 

Davis and Furber Machine Company . - m 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given 
to employees and sons or grandsons of employees of Davis and 
Furber Machine Company. Selection is based on ge^ral schol- 
arship, initiative, and need. The stipend is $300. Appo 
are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male studen “ 

ing the best exhibit in Technorama, science fair for Merrima 
Valley high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to t e win 
Technorama, science fair for Merrimack Valley high schools. 

?£ S trrJSftSK. . »« .« »«• scholarships every 
two-year period through competitive examination to residents 
o7 Lowell Mass., who are enrolled in the entering freshman 
class at the Institute. The amount of each sc hola rsh 'P >s $200, 
and each is renewable provided satisfactory scho g 
are maintained. 
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Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, 
Inc., one or two Greater-Lowell residents are eligible for full 
tuition scholarships, renewable annually. Selection is based 

upon evidence of good moral character and high scholastic 
standing. 

Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are 
enrolled in the freshman class at the Institute. Awards are made 
on the basis of competitive examination, and financial need and 
the scholarships are renewable on the condition that satisfac- 
tory grades are maintained. 

Paper Engineering Department Scholarships 

Five scholarships, each amounting to $2000 over the 
four-year period, are available to incoming freshmen who plan 
to enroll in the Paper Engineering program. Scholarship hold- 
ers receive annual stipends of $500 provided they maintain 
good academic standing. 

Present contributors to this scholarship program include 
the following: 

Bryon Weston — Crane and Company 
Carter, Rice, Storrs & Bennett, Inc. 

Crocker, Burbank & Co., Association 
Dennison Manufacturing Company 
Erving Paper Mills 
Fraser Paper Ltd. 

Hollingsworth & Vose 
International Paper Company 
Ludlow Corporation 
Mohawk Paper Mills 
Nashua Corporation 
Oxford Paper Company 
Paper Management Association, 

Connecticut Valley Division 
Riegel Paper Corporation 
Tileston & Hollingsworth Company 
Triangle Foundation 
S. D. Warren Company 

Sylvan I. Stroock Scholarship, donated by 
S. Stroock & Co., Inc. 

A $500 scholarship is awarded each year on the basis of 
scholarship, financial need, leadership, and promise of success 
in textile fields from funds established by S. Stroock & Co., Inc. 
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Science Count-Down Scholarship , 

A one-year tuition scholarship is available annually to a 
student who has won first place in Science Count-down, the 
televised science quiz for Massachusetts eighth-grade pupils, 
cosponsored by the Institute and WBZ-TV the Westmghouse 
Broadcasting Company television station in Boston. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United 
Elastic Corporation to students in textiles. Preference is given 
to employees or their families, or to residents of communi hes 
whereSlants are located. Especially preferred are native New 
Englanders. Recipients must agree to work summers in 
approved plants, and the Corporation furnishes suitable 
employment to scholarship recipients during summer vacations 
and following graduation, as far as possible. Awards are based 
upon good character and standing in the community and apti- 
tude for technical training. They are renewable annually and 
the usual conditions. Applications should be made through the 
plant nearest the residence of the applicant P'ants are located 
at Easthampton, Lowell, and Littleton, Mass., West Haven, 
Conn.; and Stuart, Va. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established 
by employees of the former Merrimack Manufacturing Com- 
pany in memory of Jacob Ziskind. Qualifications include good 
character, scholastic record, initiative, and ability. 

AVAILABLE TO UPPERCLASSMEN ONLY 

AFROTC Financial Assistance Program . 

Financial Grants are provided on a competitive basis to a 
limited number of selected cadets entering Aerospace Studies 
200 - 300 - 400 in the Air Force ROTC four year program. The 
grant covers full tuition costs, books, laboratory expenses and 
incidental fees. A grant earned as a sophomore or junior con- 
tinues until graduation as long as the cadet maintains £ a 9 c©pta- 
ble standards. Cadets also receive $50 per month subs\s\er\ce 
allowance as do other cadets in the Professional Officer 

Course. 

Allied Chemical Foundation Scholarships 

Two grants of $750, given by the Allied (Qh e rni eal r 

tion, are awarded to worthy students majoring in Textile Chem- 
istry or Textile Engineering. 

A.S.T.M.E. Awards _ . . , x - 

Merrimack Valley Chapter 113, American Society of Tool 

and Manufacturing Engineers, awards $100 annua!^ to a jun- 
ior-class member in good standing of the Student Chapter on 
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the basis of leadership, scholarship, need, and contribution to 
the Society. The A.S.T.M.E. Student Chapter presents the Prof. 
J. Arthur Ainsworth award of up to $100 annually to any chapter 
member in good standing on the same terms. 

Boston Paper Trade Association Scholarships 

Three scholarships, each for $150, are open to sopho- 
mores, juniors, and seniors enrolled in Paper Engineering who 
are residents of New England. Awards are based on scholar- 
ship and character. 

The Chemical Club of New England Scholarship 

This scholarship in the amount of $400 is awarded to a 
student in Chemical Engineering or Chemistry who is a resident 
of New England. Selection if based on ability and financial aid. 

Chemstrand Corporation Scholarship 

A scholarship of $500 is available to a superior, deserving 
student enrolled in textiles. Donor is the Chemstrand Corpora- 
tion. 

DeBell-Richardson Scholarship 

DeBell-Richardson, Inc., the D. & R. Pilot Plants, Inc., and 
John M. DeBell have established a scholarship for a student 
majoring in Plastics Technology. It is awarded on the basis of 

scholastic success, extracurricular activities, and financial 
need. 

Dixie Cup Scholarship 

The Dixie Cup Division of American Can Company of 
Easton Pa., has established a scholarship in the amount of $500 
per year. Students majoring in Chemical Engineering, Electri- 
cal Engineering, Mechanical Engineering, Paper Engineering, 
or Plastics Technology are eligible to apply, and selection is 
based on scholastic achievement, financial need, and extracur- 
ricular participation. The Company provides summer employ- 
ment for the student holding the scholarship. 

Foster Grant Scholarship 

The Foster Grant Company, Inc. of Leominster, Mass., 
makes available on a one-year basis a tuition scholarship to a 
deserving student in Plastics Technology who is a resident of 
Massachusetts. Preference is given to a sophomore living in the 
Leominster area; however, if there are no applicants from that 
area, another candidate may be chosen. Scholarship, personal- 
ity, and over-all student contribution to extracurricular activi- 
ties are the general criteria used in selecting the recipient. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renew- 
able under the usual conditions, are made possible through the 
Gehring Memorial Foundation of New York, which may review 
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the applications recommended by the Scholarship Committee. 
The scholarships are in memory of Henry G. Gehrmg and his 
son, Edward H. Gehring, both of whom were engaged in the 

lace industry. 

New England Paper Merchants Association Scholarship 

A $100 scholarship is open to a sophomore, junior, or 
senior in Paper Engineering who is a resident of New Englan . 

It is awarded on the basis of scholarship and character. 

NOPCO Chemical Company Scholarship 

The NOPCO Chemical Company of Newark, N. J., nas 
established two $250 scholarships open to students ma J° r '"9 
Chemical Engineering, Chemistry, Paper Engineering, Plastics 
Technology, or Textile Chemistry who have proved themselves 
scholastically and who are active in extracurricular programs. 

Societv of Plastics Engineers Scholarship 

A scholarship is granted annually by the Eastern New Eng- 
land Section of the Society of Plastics Engineers, Inc. to an 
upperclassman majoring in Plastics Technology. 

^‘Tbis'Four^has established scholarships for students 
who have successfully completed at least two years s of college 
in which they have demonstrated leadership, capacity fo 
higher education, and a recognition of its cultural and eco- 
nomic value. Applicants must be in need of financial assist 
ance and recipients assume a moral obligation to repay ove 
reasonable period at least 25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is aval able to an 
under-graduate in an engineering program. Selection is based 
upon need and ability. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob 
Ziskind Trust for Charitable Purposes, scholarships a 
awarded annually and are renewable under the usual condi- 
tions. The scholarships cover tuition and books. S Seniors, |un 
iors, and sophomores who have demonstrated high schola 
ship, financial need, and qualities of good character and lea 
ership are eligible. Preference is given to, but not restr ' ct ® ’ 
students who received grants as freshmen from the Jacob Zis 
kind Memorial Fund for Freshmen. 

Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified stu 
dents in Chemistry or Textile Chemistry in the amounts of 
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$225 are awarded each year, two awarded to each of the 
upperclasses. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and described 
in the Graduate School section of this catalogue. 

LOANS 


Student Loan Fund 

A loan fund is available to upperclassmen needing finan- 
cial assistance to continue their education at the Institute. Stu- 
dents may apply for loans through the Faculty Treasurer of the 
Lowell Technological Associates, Inc. 

Repayments which are made while the student is still 
enrolled at the Institute are interest-free. On loans repaid after 
the student leaves school interest is charged at the rate of 4%, 
starting three months after the date on which the student 
officially terminates enrollment. Repayments are not required 
until the student separates from the Institute, at which time 
repayments become due quarterly at the rate of $10 per quarter 
the first year and $20 per quarter each year thereafter until the 
loan is repaid. Additional payments may be made at any time to 
reduce indebtedness at a more rapid rate. 

Geigy Loans 

Geigy Dyestuffs, a division of Geigy Chemical Corporation, 
has established a loan fund restricted to students majoring in 
Chemistry, Textile Chemistry or Paper Engineering. The fund 
operates under the same conditions as the Student Loan Fund. 

Application for Geigy loans may be made to the Dean of Stu- 
dents. 

FEDERAL FINANCIAL AID PROGRAMS 

Available to Undergraduate & Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy 
students. 'Repayment begins one year after graduation, unless 
military service intervenes, whereupon repayment begins one 
year after leaving service. Interest is charged at the rate of 3%, 
beginning with the first payment. Repayments may be made 
over a 10-year period. A 50% forgiveness clause is included for 
students who enter the field of elementary- or secondary-school 
teaching for a period of five years. 

College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
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amended by Economic Opp ? rt f u ^ tp L°89 HI) ' Title fpartC 
and the Hiqher Education Act of 1965 (P.L. 89-32y) I 'tie i ran o 

established the College Work-Study Program to stimulate and 
oromote the part time employment of students, particularly stu- 
Sente from tow income families who are in need o the earnings 
from such employment to pursue courses of study in institu 
tions of hiqher education. At LTI the program is available to full 
time students in good standing at the undergraduate and grad- 
uate levels during the Fall and Spring semesters and during the 

Summer Session. 

Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV Part A tP-L. 
89-329) affirms the policy of the United States to strengthen the 
educationafTesources of our colleges and universities and to 
provide financial assistance for students in post-secon ary 
hinher education. T he Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
STo for lack of financial means of their own or of their families, 
would be unable to obtain such benefits without such aid. 

AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS ONLY 

American Association of Textile Chemists and Colorists Book 

Prize. This is awarded to the outstanding graduating senior in 
the Textile Chemistry course and includes a junior members ip 
for one vear in the A.A.T.C.C. The recipient is recommended by 
the Division of Chemistry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring matex e 
program who is rated highest in scholarship, technical ability 
industry, judgment, leadership, reliability, and ability to wo 

with others. 

ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LTI Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior 10 

cal Engineering or Chemistry, based upon academic perfo 
ance and demonstration of research capability. 


ASTME Award. The Merrimack Valley Chapter Am er ican 
Society of Tool and Manufacturing Engineers awards $100 
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member of the Student Chapter of the ASTME who is high in 
scholastic standing and in need of financial assistance. 


Chemistry Award. A book prize is awarded to the member of 
the freshman class who shows the greatest achievement in 
chemistry during the first semester. 

Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 


Dean’s Key. This award, sponsored by the Student Council is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 

Department of Physics and Mathematics Awards. Handbooks 
are presented annually by the Chemical Rubber Company to 
the outstanding freshman in the physics program and the out- 
standing freshman in the mathematics program. 


Ben Faneuil Award. An annual award of $100 is made by Mr 
Ben Faneuil of The Chelsea Industries, Chelsea, Massachu- 
setts, to the sophomore majoring in Plastics Technology with 
the highest cumulative average. 


Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob K 
Frederick to a freshman, based on scholastic achievement and 
extracurricular participation. The award is applicable to the 
recipient s tuition in the ensuing academic year. 

Barnett D. Gordon Award. An award of $250 is presented to the 
freshman matriculating at the Institute who achieved the high- 
est score in the mathematics section of the Scholastic Aptitude 
l est of the College Entrance Examination Board. It is given by 

Barnett D. Gordon, formerly of the Board of Trustees of the 
Institute. 


Samuel P. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking stu- 
ent in basic knitting. The fund was established by the New 
England Knitted Outerwear Manufacturers’ Association in 
memory of Samuel P. Kaplan. 


Helen U. Kiely Award. This award acknowledges by permanent 
inscription on a plaque the senior student in Paper Engineering 
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selected by his classmates as having outstanding qualification® 
of merit It is made by the New England Section of the Techni- 
cal Association of the Pulp and Paper |ndjtstry m recogmtion 
Helen U. Kiely’s distinguished service to the indust y. 

The Northern Textile Association Award. A medal is Presented 

to the member of the graduating class majoring ,n T®* 1 ' 1 ®. E " g . 

. nr Tpxtile Technology who has maintained the highest 

scholastic^ ^anding^throu^hout the four years of his undergrad- 
uate work. 

Louis A. Olnev Book Prizes. Selected reference books are 
awarded to the outstanding freshman, sophomore, and jun 
students in Chemistry or Textile Chemistry who are recom- 
mended by the Division of Chemistry and Applied Chemistry on 
the basis of academic standing in Chemistry. 

President’s Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished ac 

demic record in his class. 

The Harrv Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr Harrv Riemer, one of the textile industry’s foremost per- 
sonaHties^n theTrade publication field. The award which . con- 
sists of a $25 United States Savings Bond, is made to an 
outstanding textile graduate who has been active in extracurri- 
cular activities and who has maintained a high level of scholas 
tic achievement. 

D j,. ctaiion WLTI Award. The staff of the student-operated 
radio station WLTI awards a plaque annually to a member ou - 
st an ding for conspicuous service and furtherance of the goals 

of the station. 

Textile Veterans Association Honor Award. A bronze medallion 
Is given to an outstanding graduating student in a tex hie course 

on the basis of scholastic achievement, ® x * r ^ urr '7e fer ence is 
nation and over-all contribution to the Institut . 
nfJpn to veterans. The Association making the award repre- 
sents all veterans of World War II now affiliated with the textile 

and allied industries. 
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OTHER ASSISTANCE FOR MASSACHUSETTS 

Residents only 


Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition 
are available both to freshmen and to upper classmen For full 
information write to: 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 16, Mass. 

Massachusetts Higher Education Loan Plan (H.E.L.P.) 

This plan enables the Massachusetts commercial and 
mutual savings banks, federal savings and loan associations, 
credit unions and cooperative banks, to make available unse- 
cured student loans. Students must be accepted by or enrolled 
in an institution furnishing a program of higher education which 
is approved by a State or Federal approving agency and by the 
Massachusetts Higher Education Assistance Corporation A 
student who is a permanent resident of the United States may 
borrow up to $1,000 a year for undergraduate school, or $1,500 
a year for graduate school. There is no interest charge on such 
loans while the student is in school, provided parental adjusted 
inco ™ e is under $15,000. Upon leaving school there is a charge 
of 3 /o per year on the unpaid loan balance. Monthly repayment 
of the loan begins within one year after graduation. Loan appli- 
cations are available at commercial and mutual savings banks, 
federal savings and loan associations, credit unions and coop- 
erative banks, in the town of the student’s residence. 

Specific inquiries regarding this program should be 
addressed to: 

Massachusetts Higher Education Assistance Cor- 
poration 

51 1 Statler Building 

Boston, Massachusetts 02116 
Telephone 426-9434 

Cooperative Study Program 

The First Naval District has approved Lowell Technological 
Institute as Sponsor of its Cooperative Work-study Program at 
the Boston and Portsmouth Naval Shipyards. 

Students will undertake a five-year program in their field of 
specialization - electrical, electronic, chemical, civil and 
mechanical engineering, increasing their experience and capa- 
bilities in subsequent on-the-job training at either shipyard. 
Successful students will earn the bachelor of science degree. 

Information concerning this program may be obtained by 
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writing the First Naval District Headquarters at Charlestown or 
the Director of Admissions, Lowell Technological Institute. 

PLACEMENT 

lndU The l Hacemenroffice maintains two basic functions. One 
is to counsel the senior planning to take recruiting ' ,n ^ ,e ^; 
the other is arranging the dates of interviews for the represen 
ptivps of the recruiting companies and agencies. 
at Tn lhe counselling process the Placement Officer reviews 
the student’s transcript with him, d IS cuss,ng his points ot 
strength and weakness. The elements of the recruiting proce- 
dure are explained so that he may be properly prepared for the 

ensuing interviews. and eighty companies and 

government agencies recruit on the LTI campus The compa- 
nies represent a cross-section of industry in the coun y g 
Tg from the so-called giants down to those of relative ,y smaM 
size. Geographically, they are located in the Northeast, th 
Southeast and the Mid-West with a few from the Far West. 
Thul the seniors get fairly broad exposure to business oppor- 

tunities. 
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SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 

In addition to the services rendered by the Evening Divi- 
sion, the Alumni Memorial Library, the Research Foundation, 
and the Summer School program, the college provides such 

special services to industry and to the community as the follow- 
ing: 

Industrial seminars and conferences; 

Guidance work in the high schools; 

Technorama, science fair for area high schools; 

Consultive opportunities with the faculty; 

Collaboration with the Agency for International Develop- 
ment of the government in its foreign aid program; 

Special radio and television programs, such as Science 
Count-Down on Boston station WBZ-TV. 

For information relative to these programs, address 
the Coordinator of Special Services at the Institute. 
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SUMMER SESSION 

The Summer Session is designed primerily to serve three 

Sr Copses t 

incoming professional advan-ment pro 

^mnricoQ a series of specialized intensive, one iu 
gram comprises a series ui k tovtiipQ The two 

three-week courses in leather, paper, and textiles, ine i 
six week under-graduate sessions stress fundamental credit 
Offednqs in college mathematics, physics, chemistry, English, 
economics! electronics, mechanical engineering, accounting, 
marketing, management, and social studies. 

p, “?b zsstmSS. 

for prospective LTI students who require ^ dd ' t,on | 1 d 

noncredit courses in basic mathematics, physics, 
a^ English are offered in June session to accommodate all 

,reS T 0 : fu C rme d rtntrmation or a Summer Session Bulletin, write 
to the Director of Summer School. 
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DIVISION OF EVENING STUDIES 

The Division of Evening Studies offers five-year associate 
degree courses in business management, chemistry, mathe- 
matics, and radiological health, and in the following technolo- 
gies: electrical engineering, electronic engineering, industrial 
engineering, industrial engineering, mechanical engineering 
and plastics engineering. 

It also offers a program of individual subjects in mathemat- 
ics, science, technology, engineering, and general studies. 
These subjects are designed to serve the needs of the commu- 
nity, particularly of those people engaged in industry who wish 
to further their education. 

In cooperation with the Massachusetts Division of Person- 
nel and Standardization, the Division of Evening Studies also 
offers an In-Service Training Program in Civil Engineering 
Technology limited to employees of the Commonwealth of Mas- 
sachusetts and to employees of cities and towns within the 
Commonwealth. 

The Graduate School offers a program in the Division of 
Evening Studies which leads to the Master of Science degree 
on a part-time basis. The academic requirements for this pro- 
gram are identical with those of the day school. Graduate 
courses offered in the day or evening programs are inter- 
changeable. 

Two semesters of 15 weeks each are offered, starting in 
mid-September and late in January. Selected subjects are also 
offered in an 8-week summer program. For further information 
write to the Director of the Evening School. 

RESEARCH FOUNDATION 

The Lowell Technological Institute Research Foundation is 
a nonprofit organization authorized under the laws of the Com- 
monwealth of Massachusetts. It was established for the pur- 
pose of encouraging and administering research sponsored by 
industry and government at the Lowell Technological Institute 

Its research projects benefit the educational program of 
the Institute by enabling both faculty and students to keep 
abreast of, current developments in their respective fields and 
to develop further their capabilities. 

The scientists and engineers of the Foundation’s perma- 
nent personnel, together with the faculty of the Institute, consti- 
tute a staff available for research, development, and testing in 
the fields of chemistry, electronics, engineering, leather, man- 
agement, paper, plastics, and physics. 

The Research Foundation has its own specialized labora- 
tories and field stations where research ranging from chemical 
modification of textile fibers to studies of the ionosphere and 
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thermal radiation is performed. The Foundation also uses in its 
™ams the entire facilities of the Institute. These facilities 
nS onlv include the usual research tools found in a university 
or industrial laboratory but also include, in the areas of leather, 
nener n asties and textiles, full-scale and pilot-plant equip- 
ment to? specialized studies. It is probably the only research 
oraanization in the world having at its disposal fully equipped 
laboratories for processing all types of fibers by all the common 
manufacturing systems into a finished fabric. 

Further information and descriptive literature may be 
obtained by writing to Mr. Dorrance H. Goodwin Executive 
Director, Lowell Technological Institute Research Foundation, 
Lowell, Massachusetts. 

ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholar- 
shins and fellowships, publishes the official alumni newsletter, 
fnd'the alumni directory, aids student organizations and con- 
ducts its annual business meeting and reunion in the fall o 
each year. Those eligible for active membership include all stu- 
dents^who have completed satisfactorily at least one year ol ft 
day curriculum and Evening Division senior-year candidal t e s o 
associate degrees who apply to become 

members may vote and hold offico in the . .. 

Association holds membership in the American Alumm Counc, . 

By-laws also provide for honorary and associate 
ships The Honorary Membership Scroll and Citation may 
awarded by the Board of Directors to any person not! an achv 
member who has made outstanding contribution to the arts or 
sciences Any person not otherwise eligible for membership 
who has madVsignificant contribution to the welfare of the 
Institute may be elected to associate membership by the Board 
of Directors 7 The Honorary Award Scroll and Citation may be 

awarded by the Board of Directors to any act the arts 
Association who has made outstanding contribution to the a 

° f ^Communications should be addressed to the Executive 
Secretary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 


Student Council 

The Student Council is the chief body for self-government 
in student affairs. It is composed of four officers elected by the 
student body, the president of each undergraduate class, and 
one representative from each of the classes. It exercises 
administrative control over all campus organizations, repre- 
sents the student body in matters requiring conferences with 
the administration and faculty, investigates student grievances, 
sponsors all-campus social affairs, and supervises the expendi- 
ture of the unallocated portion of the student activity fee. 

Alpine Club 

Composed of students interested in mountain climbinq 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

Angel Flight 

F'ight is the co-ed auxiliary to and is sponsored by 
the Vandenberg Air Squadron of the Arnold Air Society. It is 
primarily a service organization. Its objectives are to advance 
and promote interest in the Air Force, obtain information 
regarding military services, and aid the progress of the Arnold 
Air Society at the Institute. 


Athletics 

"*"^ e Athletic Association promotes an extensive varsity and 
intramural sp° rts program. Varsity sports are soccer, basket- 
ball baseball, skiing, tennis, and golf, and competition is 
mainly with college teams in the northeast section of the coun- 

JX’ ? rf mura * s P orts competition among classes, residence 
hall students, and fraternities is carried on throughout the year. 

I students are members of the Association and receive free 
admission to all intercollegiate contests played at home. 

Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic-year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
rent radio station WLTI (650 kc.) as the Broadcasting Services 
ranch, and incorporated a Technical Services Branch in addi- 
tion to the original Audio-Visual Services Branch. 


57 




The new library addition under construction will have 
extensive audio-visual facilities including offices, workshops, 
master control, individual and group listening rooms, a multi- 
purpose room and radio studios. 

WLTI was originally organized as The Lowell Tech Broad- 
casting Society, and first went on the air in 1953. In 1965, a 
giant step toward the dream of an educational FM station was 
realized with the gift of a 10 Kw FM transmitter. Work is now 
under way on the renovation of this equipment and the licens- 
ing of the station. Both stations will have new studios and quar- 
ters on the ground floor of the library. Operation of these facili- 
ties will require the efforts of a skilled engineering staff. Pro- 
gramming, announcing, advertising and publicity will call for a 
large student staff. 

The Technical Services Branch was added to A.V.S. in 
1963 for the purpose of maintaining and repairing the technical 
equipment used by the society. This department also has the 
responsibility of designing and modifying all new equipment, 

and offers an interesting challenge to technically minded stu- 
dents. 

Many openings are available in the Society for the student 
interested in enhancing his education while serving the insti- 
tute. Also important is the opportunity to work with fellow stu- 
dents and faculty members. Membership is open at all times; 
interest is the only prerequisite. 


Band 

Band membership is open to all students who possess 
musical training or wish to learn to play a band instrument. 

Bowling Club 

During the past three years, L.T.I. has had bowling teams 
in Intercollegiate competition with most of the members coming 
from the bowling league. The rest of the teams are made up of 

veteran non-league bowlers and others discovered throuah 
tryouts. a 

In three years of intercollegiate competition, L.T.I. ’s teams 
have been at the top of the College bowling bracket. Linder the 
direction of L.T.I. Librarian Joseph V. Kopycinski, they have 
won over 100 trophies and hold every title at least once at all of 
the major N. E. College tournaments. In 1966, a Lowell Tech 
bowler represented the New England area at the National ABC 
Tournament, in Rochester, N. Y. 

In “1967, L.T.I. was one of the founders of the Tri-State 
College Bowling Conference which is rapidly expanding and 

consists of seven teams in the men’s division and three in the 
girls division. 
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Chess Club . . x „ 

Students and faculty members participate in the Chess 

Club which promotes tournaments with chess clubs in o er 
colleges. Discussions are held on methods of attack and coun- 
terattack in chess as played in other countries. 

Chinese Students Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I., to promote and inter- 
pret on campus the culture and life of China, to encourage 
members to participate more fully in the extra-curricular activi 
ties on campus and in the Boston area, and to share common 
interests and develop understanding and social contact among 
the Chinese students at the Institute. 

C ' r °This club is the student chapter of Kiwanis. Besides per- 
forming many services in the public interest, the members 
assist the administration in the annual freshman orientation 
program and provide tutorial help to freshmen. 

Dormitory Council , .. 

This Council arranges social, athletic, and scholastic activ- 
ities for resident students after academic hours and acts as a 
liaison between residents and the administration to maintain 
proper deportment and living conditions. 

Duplicate Bridge League 

Open to students and faculty members, the league co- 
ducts ten or more playing sessions each year to determine the 
champion team. Student members also participate in the 
annual national Intercollegiate Duplicate Bridge Tournament. 

Tcf^be eligible for membership in this scholastic honor 
society, one must be an Electrical Engineering major who has 
participated in campus activities and is of exemplary character 
Juniors must be in the upper quarter of their class, and seniors 
must be in the upper third of their class. The purpose of the 
organization is to provide a closer union for students majoring 
in Electrical Engineering who have achieved high scholashc 
standing, demonstrated leadership in campus activities, ana 
possess outstanding character. 

There are five fraternities — Delta Kappa Phi, Omicron Pi, 
Phi Gamma Psi, Pi Lambda Phi, and Sigma Phi ° 

which have their own houses. All provide social life off campus 
and two are national fraternity affiliates. The Inter-fraternity 
Council fosters the common interests of the five and sponsors 
interfraternity social and athletic events. 
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Graduate Club 

An organization to promote interdisciplinary understand- 
ing and provide a social program for Graduate students and 
Graduate faculty of LTI. 

Indian Students’ Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

International Students Circle 

All students from other countries are invited to join this 
organization which endeavors to help each foreign student to 
adjust to a new language or way of living. Members frequently 
are guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Judo Club 

The purpose of this organization is to provide instruction in 
Judo for those interested in this program. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

Lacrosse Club 

Lacrosse is one of the fastest growing sports in the United 
States. The object of this organization is to provide student 
members with a means of participation in athletic competition 
in Lacrosse with the ultimate purpose of the establishment of 
Lacrosse as a varsity sport. 

Latin-American Society 

This organization unites students of Latin-American oriqin 
in a cultural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team 
Competition includes other AFROTC units as well as Army and 
Navy Pershing Rifles units. 

Pickout 

The Pickout is the college yearbook. Its staff is wholly 
responsible for the editorial, graphic, and business problems 
involved in the production of a top-quality, photo-literary history 
of the academic year. 

Professional Societies 

The following societies make frequent field trips to indus- 
trial plants and conduct monthly meetings at which students 
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, nri auest speakers present technical papers and lectures: 

American Association for Textile Technology, Student 

Chapter . 

American Chemical Society, Student Chapter 
American Institute of Physics, Student Section 
American Nuclear Society, Student Chapter 
American Society of Mechanical Engineers, Student Chap 

t© r 

American Society of Tool and Manufacturing Engineers, 

Student Chapter 
Chemical Engineering Society 

Industrial Management Society QtllH<ant 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association ot Li \) 

Society for Advancement of Management, Student Chapter 
Society of Plastics Engineers, Student Chapter 

Religious Groups 

Christian Science Organization . . 

The purpose of the Christian Science Organization is to 

provide for all interested students the 

Christian Science and its application to student life. Activities 
of the organization include weekly meetings an organizat 
sponsored lecture, and informal meetings with Christian Scien 
tists from other colleges. 

Hllle The Hillel Counsellorship provides social, cultural, and 
religious programs for Jewish students at the Institute. Busi- 
ness sessions discussion groups, socials, and guest. speakers 
are presented. Hillel is sponsored by the national B nai B rith 

organization. 

Iona Student Fellowship , % 

Iona includes students and faculty members ° 
races and creeds united in common fellowship to attempt to 
understand the will of God through worship, study, and action 
and to realize it both in personal living and in working toward a 

better society. 

Newman Qub he combjned efforts 0 f the spiritual advisors and 

many local friends, the Newman Club now has a 
Center located at 52 Colonial Avenue (in the immediate vicinity 
of the campus). A student lounge with a library for stu [ jy an 
rumpus room with piano and Hi Fi system are available for 
student recreation. The center is open to all students of 
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Lowell State College, and Lowell General Hospital School of 
Nursing from 10:00 a.m. to 1:00 a.m., Monday through Friday. 
Discussion groups and meetings with the Chaplains are in pro- 
gress weekly, and all students are urged to visit and participate 
in the many programs now offered at the Newman Center. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 

Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The 
National Association of Amateur Oarsmen and The New Eng- 
land Amateur Rowing Association. Full coaching is provided for 
newcomers to the sport. 

Skindiving Club 

Non-divers are taught the safety measures involved by 
experienced divers who also skindive as a group. 

Sorority 

Phi Sigma Rho, the campus sorority, provides a center for 
the social life and association of the young women enrolled at 
the Institute. 

Sports Car Club 

This club promotes the safe, courteous, efficient, and 
skillful operation of sports cars on the highway and is a source 
of information for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students’ wives, to share the problems 
unique to students’ wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide “low budget” enter- 
tainment for married couples on campus. 

Squash Club 

Three regulation singles courts are available for this sport 
at the gym and the Physical Education Staff instructs new mem- 
bers and conducts clinics for seasoned players. 

Swim Club 

This club operates under faculty supervision. 
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Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor 
society at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 

character. 

T ° C jhe Tech Orientation Committee has as its special func- 
tion the introduction of the new student to college life. TOO 
plans a month-long series of activities for entering freshmen 
during the orientation period to enable them to meet one 
another and to realize their responsibilities to their college. 

Tech ^PIayer^trjca| actjvities of the institute are centered around 
the Tech Players. Their annual production is a high point in t e 
K calendar, and during the year the Players bring , one-act 
plays to the public at service clubs and on hospital visits. 

The The Text, the campus newspaper, is prepared and edited 
by students. The bi-monthly publication offers excellent |our 
nalistic and business experience to those who work on its sta . 

Vandenberg Air Squadron of the Arnold Air Society. 

The Vandenberg Air Squadron a chapter the national 
Arnold Air Society, unites selected Professional Officer Cou ~ 
AFROTC cadets by a fraternal bond to further the mission a 
traditions of the Air Force. The society provides social affairs 
and aerospace exhibits during the year. The Military Weekend, 
annual highlight of its program, is climaxed by the formal 
tary Ball at which time new members are accepted in o 

society. 

VarS The Varsity Club is composed of students who have earned 
letters in the intercollegiate sports, baseball, basketball, g , 
soccer, and tennis. Its purpose is to give ac ademm help to 
athletes and to foster a lasting friendship among the men part 
cipating in athletics. 


64 


UNDERGRADUATE PROGRAMS 


Fifteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Sci- 
ence except the Business Administration program which leads 
to the Bachelor of Business Administration degree. These fields 
are: 

Business Administration 
Chemical Engineering 

Chemistry 
Civil Engineering 
Electrical Engineering 

Industrial Management 

Mathematics 
Mechanical Engineering 

These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes 
are necessary in the best interests of the Institute and students. 

Four-year curricula leading to the degree 
of Bachelor of Science in Engineering Technology are in the 
process of being developed in most of the above fields of engi- 
neering. They should be ready for admission of students within 
the next two years. 

Numbers following the names of the individual subjects 
indicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses, numbers 
indicate credit hours. For example, (2-6)4 means 2 hours of 
lecture or recitation and 6 hours of laboratory for 4 credits; 
(2-3) (1-6)6 indicates 2 hours of lecture or recitation and 3 
hours of laboratory for the first semester followed by 1 hour of 
lecture or recitation and 6 hours of laboratory the second 
semester, for a total credit of 6. 

An asterisk following a subject number, e.g., PH 411*, indi- 
cates a subject which, although is primarily for undergraduates, 
may, undpr certain circumstances, be taken for full graduate 
credit. 


Meteorology 

Nuclear Engineering 
Paper Engineering 
Physics 

Plastics Technology 

Textile Engineering 
Textile Technology 
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THE ELECTIVE SYSTEM 

In all curricula and opportunity is afforded the student to 
elect subjects in addition to those required for graduation. 
These fall into two categories: Technical Electives and General 

Electives 

Technical Electives give the student a chance to broaden 
his professional knowledge by taking courses allied to his field 
of concentration or to further his knowledge of a particular 

phase by additional work therein. 

General Electives are to be selected from the following list 
of subjects. At least two electives must be chosen in the social 
sciences (SS) and two in languages and literature (LL). The 
total number of such electives must meet the requirements of 

the particular curriculum being pursued. 

Subjects required in the Air Force ROTC program in the 
sophomore year are in addition to all other subiects listed in 
the various curricula. They may not be considered as substi- 
tutes for electives. However, subjects required in the junior an 
senior years in the ROTC program may be substituted for Gen- 
eral Electives in all curricula unless otherwise specified. 

EC 201 Economics I 

EC 202 Economics II 

EC 301 Economic Development of The U. S. 

EC 304 Macroeconomic Theory 

EC 402 Government and Business 

EC 404 Comparative Economic Systems 

EC 408 History of Economic Thought 

£Q410 Economic Development of 

Less Developed Countries 
EC 412 Managerial Economics 

EC 41 4 Engineering Economy 

LL 209 Technical and Scientific 

tion 

LL 213 Introduction to English Literature, lo 

1798 < 3 -°> 3 

I | P14 Introduction to American Literature. From 

1865 ( 3 '°) 3 

Introduction to American Literature: To 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(3-0)3 

(3-0)3 

(3-0)3 

Communica- 

(3-0)3 


LL 215 

LL 216 

LL 233 
LL 234 or 235 
LL 259-260 
*LL 261-262 
LL 263-264 


1 865 

Introduction to English Literature: 
1798 

Comparative Literature 
Shakespeare 
Elementary German 
Elementary Scientific German 
Elementary French 


(3-0)3 
From 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0) (3-0)6 
( 3 - 0 ) ( 3 - 0)6 
(3-0) (3-06 
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*LL 265-266 
LL 267-268 
LL 269-270 
LL 311 
LL 313 
LL 314 

LL 316 

LL 333 or 334 
LL 341 or 342 
LL 344 
LL 345 
LL 363-364 
*LL 365-366 

LL 367-368 
LL 369-370 
LL 435 

LL 436 
LL 437 

LL 467 or 468 
LL 471 
LL 472 
LL 473 
LL 474 
LL 476 
LL 482 
LL 495 or 496 
SS 223 
SS 224 
SS 225 
SS 227 
SS 228 
SS 301 
SS 302 
SS 303 or 304 
SS 305 o'r 306 
SS 371 or 372 
SS 471 
SS 472 
SS 477 
SS 478 
SS 479 
SS 480 

SS 481 or 482 


Elementary Russian (3-0) (3-0)6 

Elementary Spanish (3-0) (3-0)6 

Elementary Modern Greek (3-0) (3-0)6 

Advanced Composition (3-0)3 

Introduction to Continental Literature (3-0)3 
Continental Literature Since the Renais- 


sance (3-0)3 

The English Bible as Literature (3-0)3 

Problems of Philosophy (3-0)3 

Satire ( 3 _ 0 )3 

Modern Poetry (3-0)3 

Modern Irish Literature (3-0)3 

Intermediate French (3-0) (3-0)6 

Intermediate Literary and Conversational 
Russian (3-0) (3-0)6 

Intermediate German (3-0) (3-0)6 

Intermediate Spanish (3-0) (3-0)6 

English Literature of the Eighteenth Cen- 

tur V (3-0)3 

English Romantic Poets (3-0)3 

English Literature of the Victorian 
Period (3-0) 

Seminar in German Masterpieces (3-0)3 

The Modern American Novel (3-0)3 

The Modern British Novel (3-0)3 

World Drama (3-0)3 

Modern Drama (3-0)3 

Nineteenth Century British Novel (3-0)3 

The American Short Story (3-0)3 

Reading and Research (3-0)3 

The United States: 1865 - 1912 (3-0)3 

The United States: 1912 to the Present (3-0)3 
Europe: 1 789 - 1 91 4 (3-0)3 

Europe: 1914 - 1939 ( 3 - 0)3 

Europe: 1939 to the Present (3-0)3 

Government of the United States (3-0)3 

Conduct and Control of Foreign Policy (3-0)3 
Psychology (3-0)3 

Sociology ( 3 _ 0 )3 

American Civilization to 1865 (3-0)3 

The United States in World Politics (3-0)3 

Defense Policy (3-0)3 

Russia: The Empire (3-0)3 

Russia: The Soviet Union (3-0)3 

The Far East Since 1842 (3-0)3 

Modern China: 1644 to the Present (3-0)3 

The Greeks and Western Civilization (3-0)3 
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Political and Social Thought: The Greeks 
and the Romans (3-0)3 

Political and Social Thought: 

400- 1600 A.D. (3-0)3 

Political and Social Thought: 

1600-1800 ( 3 “°) 3 
Political and Social Thought: 

1800 to the Present (3-0)3 

American Political Thought to 1865 (3-0)3 

American Political Thought Since 1865 (3-03 
Twentieth Century Germany (3-0)3 

The Technological Future: The Material 
Aspects (3-0)3 

The Technological Future: The Political 
and Social Aspects (3-0)3 

Science and Religion: Science as a 
Social System 

Science and Religion: Religion as a 
Social System 

* These subjects are not accepted for credit, except as an overload, in 
Chemistry, Chemical Engineering, Electrical Engineering, Mechanical Engi- 
neering, Paper Engineering, and Textile Engineering. 


SS 483 

SS 484 

SS 485 

SS 486 

SS 487 
SS 488 
SS 492 
SS 495 

SS 496 

SS 499 

SS 500 


(3-0)3 

(3-0)3 
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THE AIR FORCE ROTC PROGRAM 

The Board of Trustees has directed that, effective Sep- 
tember, 1968, all able-bodied nonveteran male U.S. citizens 
must satisfactorily complete the Air Force ROTC program 
throughout the entire freshman year. 

The program is designed to qualify for commissions those 
men who desire to serve in the United States Air Force, and to 
provide an education that will develop skills and attitudes vital 
to professional Air Force Officers. 

The Air Force ROTC program is divided into two phases: 
the General Military Course (GMC) the first two college years 
and the Professional Officer Course (POC), the last two years. 

A student may elect to enroll in the Two-Year AFROTC 
Program or the Four-Year AFROTC Program. A student electing 
the Four-Year Program will take the General Military Course 
during his freshman and sophomore years and the Professional 
Officer Course during his junior and senior years. He will attend 
four weeks of field training during the summer between his 
junior and senior years. As a member of the four-year program 
he is eligible to compete for the equivalent of a scholarship 
through the Financial Assistance Program. For acceptance into 
the POC the Four-Year Program student must pass a physical 
examination and an Officer Qualification Test. To qualify for 
enrollment in the Two-Year Program, a student must have two 
academic years remaining at either the graduate or undergrad- 
uate level or a combination of the two. He must also meet cer- 
tain physical standards and pass an Officer Qualification Exam- 
ination. Further, he must successfully complete a six weeks 
Field Training Course before he can be accepted into the 
Professional Officer Course. Students in the Two-Year Program 
are not eligible to compete for the AFROTC Financial Assist- 
ance Program. Transfer students may elect the Professional 
Officer Course by satisfying the above requirements. 

Uniforms and all equipment and textbooks required for 
AFROTC work are supplied by the United States Air Force. 
Students in the Professional Officer Course receive a $50.00 a 
month retainer fee. Additional financial assistance is available 
to a limited number of cadets in the four-year program on a 
competitive basis. 

Students who successfully complete the Professional 
Officer Course are commissioned as second lieutenants in the 
United States Air Force Reserve. Those who qualify may 
receive further training after commissioning in scientific skills, 
pilot or navigator training, or administration. Outstanding sen- 
iors who are designated Distinguished AFROTC Cadets may 

apply for regular commissions and postgraduate education 
assignments. 
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GENERAL MILITARY COURSE 
FRESHMAN YEAR 
First Semester 

AS 101 World Military Systems I 

Second Semester 

AS 102 World Military Systems II 

SOPHOMORE YEAR 
First Semester 

AS 201 World Military Systems III 

Second Semester 

AS 202 World Military Systems IV 

PROFESSIONAL OFFICER COURSE 


(1-D 1 
( 1 - 1)1 


( 1 - 1)1 
(1-1) 1 


JUNIOR YEAR 
First Semester 

AS 301 Growth and Development of 

Aerospace Power I (3-1)3 

Second Semester 

AS 302 Growth and Development of 

Aerospace Power II (3-1)3 

SENIOR YEAR 

First Semester 

AS 401 The Professional Officer I (3-1)3 

Second Semester 

AS 402 The Professional Officer II (3-1)3 

Subjects required in the AFROTC program in the freshman 
and sophomore years are in addition to all other subjects listed 
in the various curricula. They may not be considered as substi- 
tutes for electives. However, subjects required in the AFROTC 
program in the junior and senior years may be substituted for 
General Electives in all curricula unless otherwise specified. 

CORPS TRAINING 

Corps Training is conducted one hour each week. This is 
an assembly of the entire cadet corps under the drrection of the 
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cadet officers and staff wherein the General Military Course 
cadets learn the rudiments of marching and drill and the 
Professional Officer Course cadets develop their capability to 
lead, supervise and command marching troops. 


FIELD TRAINING 

Field Training is held at several Air Force operational 
bases each summer where cadets have the opportunity to 
observe, fly and live with career personnel. Transportation from 
the legal residence of the cadet to the Field Training Base and 
return, food, lodging and medical and dental care are provided 
by the Air Force. In addition, the cadet receives approximately 
$138.00 for the four week Field Training and $131 .00 for the six 

week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies con- 
ducts field trips to various Air Force installations. These trips 
include tours of the base and familiarization flights Efforts are 
made also to assist those cadets who are interested in flying to 
gain as much information as possible about this phase of the 

Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors 
in the Professional Officer Course who plan to enter Air Force 
pilot training upon graduation, determines whether applicants 
have the necessary qualifications to fly high-performance air- 
craft The program consists of two phases. The ground phase, 
given by officers of the detachment, serves to familiarize each 
student with procedures in navigation, radio and weather. I he 
flying phase consists of 36 V 2 hours of flight instruction at gov- 
ernment expense. 

CADET DECORATIONS AND AWARDS 

A number of medals are awarded to selected cadets and 
cadet officers at a special parade and review held each spring. 
These include the Thomas F. Costello Trophy, the Alumni 
Medal, the Armed Forces Communications and Electronics 
Association Award, the Sons of the American Revolution ROTO 
Award, the Trustees’ Medal, the Reserve Officer Association 
Medal, the Air Force Association Medal, the “Air Force Times 
Award, and the Vandenberg Cup. 
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In addition, the Department of Aerospace Studies confers 
several medals and awards for outstanding performance in var- 
ious fields, among them the Distinguished Military Cadet 
Awards. 

Distinguished AFROTC Graduate Awards are given to out- 
standing graduates, based on academic and military achieve- 
ments. A recipient of this award may apply for a regular com- 
mission as a Second Lieutenant in the United States Air Force. 
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PHYSICAL EDUCATION 


Physical Education contributes to the college curriculum 
through specific programs of physical fitness, sports, recrea- 
tional games, gymnastics, tumbling, aquatics, wrestling and 
judo. 

The following objectives serve as guides for the program: 

1. The improvement of health through increased organic 


vigor. 


2. The development of efficient and effective sports skills 

and motor fitness. 

3. The development of desirable social attitudes and 

standards of conduct. 

4. The development of an appreciation for and interest in 

physical activities which will result in continued 
participation in wholesome and enjoyable leisure 
pursuits. 

Undergraduates must successfully complete two semes- 
ters of Physical Education. The semesters are divided into 
quarters in order to expose students to diverse activities. 
Classes meet for two one hour periods each week. The Physical 
Education requirement should be met during the freshman 
year. 

A swimming test is administered to the students during 
freshman Orientation Week. Students, who fail this test are 
assigned Swimming for Beginners, P.E. 160. All students in the 
Physical Education Program shall pass a minimal swimming 
test before completing their Physical Education requirement. 

Next, a Physical Fitness Test is given. Students, who do 
not meet the minimal satisfactory scores in three (3) of the four 
(4) test items are assigned Physical Fitness, P.E. 110 for the 
first quarter. Students, who pass the test are allowed to choose 
from a list of activities which are offered for each quarter. The 
Physical Fitness classes are retested at the end of the quarter; 
students who pass, are then also allowed to choose areas of 
activities for ensuing quarters. 

Participation in varsity and club sports is an integral part 
of the Physical Education Program; therefore, credit will be 
given for such participation. 


INDIVIDUAL ACTIVITIES 


P.E. 110 
P.E. 115 


Physical Fitness 
Individual Sports 


P.E. 120 
P.E. 125 


(handball-squash-paddle racquets) 
Weight Training 
Gymnastics & Tumbling 
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P.E. 130 
P.E. 135 
P.E. 140 
P.E. 145 
P.E. 150 
P.E. 155 


P.E. 160 
P.E. 161 
P.E. 162 
P.E. 163 
P.E. 164 
P.E. 165 


P.E. 170 
P.E. 175 


TEAM ACTIVITIES 

Basketball 

Hockey 

Soccer 

Softball 

Touch Football 

Volleyball 

III AQUATICS 

Swimming for Beginners 
Intermediate Swimming 
Pre Life-saving 
Life Saving 

Competitive Swimming 
Competitive Diving 

IV COMBATITIVES 

Judo 

Wrestling 
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THE FRESHMAN PROGRAM 


The first week’s program in the fall for entering freshmen 
is called Freshman Week. It is devoted to facilitating adjust- 
ment of the new student to his physical, social, and academic 
surroundings. Under the sponsorship of the Office of the Dean 
of Students, a program of meetings, lectures, and conferences 
is presented in order to acquaint the entering class with the 
traditions, customs, rules and regulations, courses of instruc- 
tion, organizations, recreational activities, and other facilities of 
Lowell Technological Institute. 

AM freshmen except those enrolled in Business Adminis- 
tration or Industrial Management, take the following subjects: 


* 'AS 101 

CH 001 

CH 003 

LL 111 

MA 107 

PH 103 


* *AS 102 

CH 002 

CH 004 

LL 112 

MA 108 

ME 104 

PH 104 


First Semester 


World Military Systems 1 

(1-1)1 

Chemical Principles 

(4-0)3 

Chemical Principles Laboratory 

(0-2)1 

English 1 

(3-0)3 

Calculus and Analytic Geometry 

(4-0)4 

Physics 

(4-1)4 

Total Hours 

(16-4)16 

Second Semester 

World Military Systems II 

(1-1)1 

Chemical Principles 

(4-0)3 

Chemical Principles Laboratory 

(0-2)1 

English II 

(3-0)3 

Calculus and Analytic Geometry 

(4-0)4 

Design Graphics 

(1-2)1 

Physics 

(4-2)4 

Total Hours 

(17-7)17 


In addition to the preceding schedule all nonveteran men 
students who are physically qualified must take physical edu- 
cation two hours per week during the entire freshman year. No 
academic credit is given for the physical education program. 

The freshman program in Business Administration is 
given on the next page. 

Majors in Industrial Management substitute EC 210 Eco- 
nomics I (3-0)3, for PH 103, and EC 202, Economics II (3-0)3, for 


Required of all able-bodied, nonveteran male citizens 
effective September, 1968. 
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BUSINESS ADMINISTRATION 

The specific objective of the curriculum in Business 
Administration is to provide an undergraduate professional 
education for young men and women who have the qualifica- 
tions and the ambition to be administrators and executives 

The curriculum offers an integration of the tradition lib- 
eral arts subjects and those professional subjects which pro- 
vide the basic foundations of management science. The empha- 
sis in this area is not technical but administrative. A core of 
business subjects-accounting. economics, finance , I business 
law, statistics, marketing, production— is required of the stu 
dent. In the junior year the student is required to concentrate 
in one of the following fields: accounting,' economics, finance 
or marketing. This specialization affords the student a deeper 
penetration of the area he expects to work in after graduation. 

It is limited, however, in order not to detract from the broad 
professional goals of the program as a whole. 

'Accounting specialization starts in the sophomore year. 

FRESHMAN YEAR 

\ 

First Semester 

(i-i)i 

(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(16-1)16 


* * AS 

101 

World Military Systems 1 

BA 

141 

Accounting 1 

BA 

191 

Science and Industry 1 

EC 

201 

Economics 1 

LL 

111 

English 1 

MA 

101 

Mathematical Analysis 1 

Total hours 


Required 

of all able-bodied, nonveteran male 

effective September, 1968 . 

Second Semester 

* * AS 

102 

World Military Systems II 

BA 

142 

Accounting II 

BA 

192 

Science and Industry II 

EC 

202 

Economics II 

LL 

112 

English II 

MA 

102 

Mathematical Analysis II 


Total Hours 


( 1 - 1)1 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(16-1)16 


**Required of all able-bodied, nonveteran male citizens, 

^^ad^ltion to the preceding schedule all nonvet ®^ 
students who are physically qualified must take Phys'cal « educa- 
tion two hours per week during the entire freshman ye • 
academic credit is given for the physical education prog 
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SOPHOMORE YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 

SS 

305 

Sociology* 

(3-0)3 



English Elective 

(3-0)3 



Total hours 

(15-0)15 



Second Semester 


BA 

322 

Marketing Problems 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 

SS 

304 

Psychology* 

(3-0)3 



English Elective 

(3-0)3 



Total hours 

(15-0)15 


*BA 241 

-242 must be taken by students majoring in 

Accounting in 

place of the listed subject. 




JUNIOR YEAR 




First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Management 1 

(3-0)3 

EC 

301 

Economic Development of the U.S. 

(3-0)3 



Humanities Elective* *ROTC Students take AS 301 3 



Concentration Elective* * 

3 



Total credit hours 

18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

344 

Cost Accounting*** 

nr 

(3-0)3 

BA 

346 

U 1 

Managerial Accounting 

or 

(2-2)3 

BA 

372 

Production Management II 

(3-0)3 

EC 

302 

Labor Economics 

(3-0)3 



Humanities Elective* *ROTC Students take AS302 

3 



Concentration Elective** 

3 


t 

Total credit hours 

18 


‘English, history, political science, economics, or a foreign 

language. (A two-year commitment is required for a lanquaqe 

credit.) 




★ * 


Concentration areas and subject sequences are: 


(A) 

Accounting 

BA 

(B) 

Economics 

EC 

(C) 

Finance 

BA 

(D) 

Marketing 

BA 


341, 342, 441, 445, 
303, 304, 407, 408 
241, 242, 334, 431 
325, 326, 423, 426 
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The concentration sequence selected by the student mus 
be followed through the senior year unless a waiver is grante 

by the Department Head. 

* * * Accounting majors take BA 344. 

SENIOR YEAR 


BA 

BA 

BA 

BA 

EC 


402 

444 

451 

481 

402 


First Semester 

International Business 
or 

Advanced Cost Accounting 
Management 


Personnel 

Insurance 

Government 


and Business 


Concentration Elective A0 . ni 

Humanities Elective * * ROTC Students take AS401 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


BA 452 

BA 492 

EC 412 


Second Semester 

Industrial Relations 
Transportation 
Managerial Economics 
Concentration Elective 
Business Elective 
Humanities Elective “ROTC 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

Students take AS402 3 

Total credit hours 18 


‘Accounting majors take BA 444. 
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CHEMICAL ENGINEERING 


The Chemical Engineering curriculum provides the student 
with training for both industrial positions and for further gradu- 
ate studies. It is designed to give the student a firm foundation 
in scientific principles and in the application of these principles 
in the solution of real engineering problems. Sufficient labora- 
tory and design problems are required to give the student a 
broad understanding of the analysis and solutions to chemical 
engineering problems. 

A strong scientific background is given in the first two 
years, with the last two years being devoted primarily to chemi- 
cal engineering and other engineering subjects. Emphasis is 
placed on both oral and written technical reports in the chemi- 
cal engineering courses. Some opportunity is provided for ori- 
ginal work during the junior and senior years. 

The stability of the chemical industry and allied industries, 
coupled with their strong and continued growth, offers the 
chemical engineering graduate unparalleled opportunities. The 
broad chemical engineering training permits him to enter 
research and development, production, sales and market 
development areas in business; it also gives him the tools to 
develop a career which is both stimulating and satisfying. 

To be admitted to the Chemical Engineering curriculum, a 
freshman must have a minimum cumulative rating of 2.0 at the 
beginning of his sophomore year, or special permission of the 
Chairman of the Department. 


SOPHOMORE YEAR 


First Semester 


CH 201 

CH 209 

CN 203 

MA 205 

PH 203 


Organic Chemistry 
Analytical Techniques 
Introduction to Chemical Engineering 
Calculus and Analytic Geometry 
Physics . 


(3-3)4 

(1-3)2 

(3-0)3 

(4-0)4 

(4-2)4 


Total Hours 


(15-8)17 



Second Semester 

202 Organic Chemistry 

204 Industrial Stoichiometry 


(3-3)4 

(3-0)3 

(2-1)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 1 - 2)1 


Electrical Controls and Power Circuits 
Introduction to American Literature 


206 Differential Equations 

360 Digital Computer Programming 

262 Machine Tool Laboratory 


Total Hours 


(18-6)20 
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JUNIOR YEAR 


CH 335 

CN 303 

CN 311 

ME 215 


First Semester 

Principles of Physical Chemistry 
Chemical Engineering I 
Chemical Engineering Thermodynamics 
Analytic Mechanics I 
General Elective* 

Total Hours 


* ROTC students take AS 301 

Second Semester 


CH 

336 

Principles of Physical Chemistry 

CN 

304 

Chemical Engineering II 

CN 

314 

Industrial Instrumentation* 

ME 

216 

Analytic Mechanics II 



Technical Elective 



General Elective 


/-» I l—l i i rc 


*ROTC students take AS 302 

SENIOR YEAR 


CN 403 

CN 411 

EC 201 


First Semester 

Reactor Design and Kinetics 
Unit Operations Laboratory 
Economics I 
Technical Elective* 

Technical Elective* * 

General Elective 

Total Hours 


* ‘Recommended Elective: 

CN 407 Engineering Analysis of Chemical 

Processes 

*ROTC students take AS 401 


CN 410 

CN 412 

EC 202 


Second Semester 

Process Analysis and Plant Design 
Unit Operations Laboratory 
Economics II 
Technical Elective* * 

General Elective or Technical Elective* 

Total Hours 


“Recommended Technical Elective: 
ON 408 Engineering Materials 

*ROTC students take AS 402 


(3-3)4 

(3-0)3 

(3-0) 

(3-0)3 

(3-0)3 

(15-3)16 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(18-3)19 


(3-0)3 

( 0 - 6)2 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-6)17 


(3-0)3 


(3-0)3 

( 0 - 6)2 

(3-0)3 

(3-0)3 

(3-0)3 

(12-6)14 


(3-0)3 
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CHEMISTRY 


The curriculum in Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques of 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathe- 
matics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engi- 
neering subjects. The curriculum includes a minimum of eight- 
een credits in the humanities and social sciences in order that 
a suitable cultural background may be acquired to meet the 
exacting requirements for growth and advancement in the pre- 
sent-day professional life of the chemist 

A graduate of the Chemistry curriculum may select any of 
several avenues in developing his professional life. Those wish- 
ing to engage in teaching and research at the college or univer- 
sity level or research in industry are advised to continue study 
for an advanced degree. Those wishing to enter directly into 
industry after graduation, however, may consider such fields as 

research and development, technical service, production, and 
sales. 

The curriculum has been approved by the Committee on 
Professional Training of the American Chemical Society, and 
required subjects and credits are designed to meet the latest 
recommended standards. Students satisfactorily completing 
such an approved program are registered with the ACS and are 
eligible for full membership in the society after two years. 

Admission to the sophomore year in the chemistry curricu- 
lum is contingent upon the student’s receiving a minimum 
grade of C- in each of the two semesters of Chemical Principles 
(CH 001-002) and Chemical Principles Laboratory (CH 003-004). 


CH 201 

CH 213 

MA 205 

PH 205 

# 


CH 202 

CH 208 

CH 210 

MA 206 

MA 384 

PH 206 


SOPHOMORE YEAR 
First Semester 

Organic Chemistry 
Properties of Electrolytic Solutions 
Calculus and Analytic Geometry 
Physics III 

Total hours 

Second Semester 

Organic Chemistry 
Inorganic Chemistry 
Analytical Chemistry 
Differential Equations 
or 

Statistical Methods 
Physics IV 

Total hours 


(3-3)4 

(3-6)5 

(4-0)4 

(4-2)4 

(14-11)17 

(3-3)4 

(3-0)3 

(3-6)5 

(3-0)3 

(4-2)4 

(16-11)19 
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JUNIOR YEAR 


CH 321 

CH 331 

EC 201 

LL 261 


First Semester 

Organic Chemistry Laboratory II 
Physical Chemistry 
Economics I 

Elementary Scientific German 

General Elective 

Technical Elective or AS 301 

Total credit hours 


(1-6)3 

(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

3 

19 


CH 332 

CH 342 

EC 202 

LL 262 


Second Semester 

Physical Chemistry 
Organic Qualitative Analysis 
Economics II 

Elementary Scientific German 

General Elective 

Technical Elective or AS 302 

Total credit hours 


(3-3)4 

(1-6)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 

19 


CH 411 

CH 443 


SENIOR YEAR 


First Semester 

Advanced Analytical Chemistry 
Advanced Inorganic Chemistry 
Two General Electives 
Technical Elective 
Technical Elective or AS 401 

Total credit hours 


(2-4)3 

(3-0)3 

( 6 - 0)6 

3 

3 

18 


CH 444 


Second Semester 

Advanced Inorganic Chemistry 
Two General Electives 
Technical Elective 
Technical Elective or AS 402 

Total credit hours 


(3-0)3 

( 6 - 0)6 

3 

3 

15 


Seniors are strongly advised to take CH 423-424 (Advanced Organic 
Chemistry) or CH 431-432' (Advanced Physical “try) as one r of the 
technical electives. Other technical electives include CH 403-404, CH 


and CH 481.* 
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CIVIL ENGINEERING 

Civil Engineering is that branch of engineering charged 
with the planning, design, construction and operation of works 
vital to man s activities in his relation to the environment The 
concerns of the Civil Engineer include the gathering and pro- 
cessing of environmental informatiion; avenues of transporta- 
tion; facilities and structures to accommodate domestic, busi- 
ness, industrial, scientific, and recreational pursuits- the con- 
trol and management of the forces of nature as such affect the 
environment; the treatment and disposal of solid, liquid and 
aerial wastes; and the adaptation of materials, natural or 
man-made, to the works under his control. 

Because of the broad range of the civil engineer’s activi- 
ties, this curriculum is first based on a breadth of scientific and 
engineering principles. Such fundamentals are then expanded 
into specialized subjects to provide a comprehensive and basic 
training in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to the fields of transportation such as highways, rail- 
roads, airports, pipelines and waterways; bridges, dams, canals 
and levees, filtration plants and distribution systems for munici- 
pal and industrial water supplies along with sewage and waste 
treatment plants to protect health. Also in their province are 
high-rise buildings, power plants, industrial, military and space 
facilities. After advanced training, the areas of research and 
teaching are open to them. 


SOPHOMORE YEAR 


CE 201 

EC 201 

MA 205 

ME 211 

PH 205 


First Semester 

Surveying I 
Economics I 

Calculus and Analytic Geometry 
Mechanics I 
Physics III 

Total hours 


CE 202 

EC 202 

MA 206 

ME 220 

PH 206 


Second Semester 

Surveying II 
Economics II 
Differential Equations 
Mechanics of Materials I 
Physics IV 

Total hours 


(3-4)4 

(3-0)3 

(4-0)4 

(3-0)3 

(4-2)4 

(17-6)18 


(3-4)4 

(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(16-6)17 
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JUNIOR YEAR 


First Semester 


CE 341 

EE 211 

MA 359 

ME 309 

ME 341 


* ROTC 


CE 312 

CE 322 

EE 212 

EE 214 

MA 362 

ME 314 


Transportation 
Fundamentals of Electricity 
Digital Computer Programming 
Dynamics 

Thermodynamics I* 

Total hours 


students will substitute AS301 

Second Semester 

Structures I 
Hydraulics 

Introductory Electronics 
Electrical Machinery Laboratory 
Numerical Analysis* 

Mechanical Engineering Laboratory II 
General Elective 

Total hours 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-3)16 


(3-0)3 

(4-0)4 

(3-0)3 

(0-3)1 

(3-0)3 

(0-3)1 

(3-0)3 

(16-6)18 


*ROTC students will substitute AS302 


SENIOR YEAR 




First Semester 

(3-3)4 

CE 

411 

Structures II 

(3-3)4 

CE 

421 

Hydrology 

(3-0)3 

CE 

431 

Soil Mechanics 1 

(3-0)3 

CE 

491 

Professional Problems 

LL 

209 

Technical and Scientific 

Communication 

General Elective 

Total hours 

(2-0)2 

(3-0)3 

(17-6)19 


* ROTC students will substitute AS 401 


Second Semester 


CE 

412 

Structures III 

CE 

414 

Concrete 

CE 

432 

Soil Mechanics II 



General Elective 



Technical Elective 


Total credit hours 


(3-3)4 

(3-3)4 

(3-3)4 

(3-0)3 

3 

18 


*ROTC students will substitute AS 402 
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ELECTRICAL ENGINEERING 


The objective of the curriculum in Electrical Engineering is 
to provide the student with a sound foundation for a profes- 
sional career in electrical engineering. 

Students are given a thorough grounding in electrical sci- 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and 
technology are emphasized by investigative work in the labora- 
tory and lecture-demonstrations in the classroom. 

A significant portion of the curriculum is devoted to studies 
in the humanities and social sciences, with considerable choice 
of subjects allowed. These subjects form an im,ortant part of 
the program, since they broaden the student’s outlook. They 
also serve to focus attention on the importance of non-technical 
knowledge in determining the student’s ultimate level of res- 
ponsibility in professional life. 

The following criteria are used to determine which stu- 
dents from the freshman class are eligible for admission to the 
Electrical Engineering curriculum: 

1. A minimum rating of 2.00 for the second semester of 

the freshman year. 

2. No unremoved failures in freshman subjects. 

3. A grade of C (not C-) or higher in MA 108 and PH 104. 


SOPHOMORE YEAR 


EC 201 

EE 201 

EE 205 

MA 205 

PH 203 


EC 202 

EE 202 

EE 206 

MA 20'6 

ME 212 


First Semester 

Economics I (3-0)3 

Introductory Circuit Theory (4-0)4 

Basic Electrical Engineering Laboratory** ( 0 - 3 / 2)1 

Calculus and Analytic Geometry (4-0)4 

Physics (4-2)4 

Total Hours (1 5-3 V 2 )1 5 

Second Semester 

Economics II (3-0)3 

Introductory Circuit Theory (4-0)4 

Basic Electrical Engineering Laboratory** (0-3/2)1 

Differential Equations (3-0)3 

Mechanics and Properties of Matter (4-0)4 

Total Hours ( 14-1 1/2)15 


The notation 3/2 means that the laboratory meets for 3 hours every 
other week, and consequently no credit is given for laboratory until the com- 
pletion of the second semester. 
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JUNIOR YEAR 




First Semester 

(4-0)4 

(0-3)1 

(4-0)4 

EE 

301 

Electronic Devices/Models 

EE 

309 

Electronic Devices Laboratory 

EE 

315 

Network Analysis 

or 

EE 

317 

or 

Digital Computers-Applications and Programming 

(2-2)4 

(4-0)4 

(3-0)3 

16 

MA 

313 

Engineering Mathematics 

General Elective (from approved list)* 

Total credit hours 


* ROTC students take AS301 


EE 302 

EE 306 

EE 310 

EE 317 


EE 315 


Second Semester 

Electronic Devices/Models 
Electromagnetic Theory 
Electronic Devices Laboratory 
Digital Computers-Applications 


& Programming 


or 


Network Analysis 

General Elective (from approved list)* 

Total credit hours 


(4-0)4 

(4-0)4 

(0-3)1 

(2-2)4 

(2-2)4 

or 

(4-0)4 

(3-0)3 

16 


* ROTC students take AS 302 

SENIOR YEAR 


ME 347 


First Semester 

Elements of Thermodynamics and Heat Transfer 

EE Technical Electives 

General Elective (from approved list) 

Free Elective* 

Total credit hours 


(3-0)3 

6 

3 

3 

15 


*ROTC students take AS 401 


Second Semester 


Technical Electives 
General Elective (from 
Free Elective 
Free Elective* 


approved list) 


Total credit hours 


6 

3 

3 

3 

15 


* ROTC students take AS 402 

ROTC students must choose a general elective (from approved list). 
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INDUSTRIAL MANAGEMENT 


Re cent te chno| °g |ca| developments in .industry have 
necessitated the acquisition of special skills on the part of busi- 
ness management. Accordingly, the Industrial Management 
curriculum is designed to provide a student with a foundation in 
science and engineering, in the humanities, and in the social 
sciences. In addition, the various aspects of management- 
production marketing, accounting, and finance— are learned 
The student extends his knowledge of mathematics to include 

mrdT' C H S I atl f h t,CS and statistical quality control. He is also 
introduced to the newer research methods, including opera- 

tions research, linear programming, and game theory. A gradu- 
ate of this program can qualify for employment in accounting 
procurement, production management, technical sales, or pe?- 

chooses" 130396 " 1601, depending on the concentration area he 


SOPHOMORE YEAR 


BA 141 

BA 321 

EC 211 

ME 261 

PH 103 


First Semester 

Accounting I 
Marketing Principles 
Economic Statistics 1 
Machine Tool Laboratory 
Physics 

English Elective 

Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

( 1 - 2)1 

(4-1)4 

(3-0)3 

(17-3)17 


BA 

142 

Accounting II 

BA 

322 

Marketing Problems 

EC 

212 

Economic Statistics II 

PH 

104 

Physics 



English Elective 


JUNIOR YEAR 


Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


BA 

BA 

IM 

ME 

ME 

PH 


33 1, 

371 

351 

315 

377 

203 


First Semester 

Business Finance 
Production Management I 
Motion and Time Study 
Applied Mechanics 
Elements of Materials Science 
Physics 

Concentration Elective* 

Total credit hours 


(3-0)3 

(3-0)3 

( 0 - 2)1 

(3-0)3 

( 2 - 0)2 

(4-2)4 

3 

19 
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k Concentration areas and subject sequences are: 


(A) 

(B) 

(C) 

(D) 

(E) 

(F) 


Air Science 

Economics 

Accounting 

Finance 

Marketing 


AS 301,302,401,402. 
EC 303, 304, 407, 408. 

BA 241, 242, 341, 342. 

BA 241, 242, 431, 334. 

BA 325, 326, 423, 426. 


Mathematics MA 205, 206, plus two additional courses ap- 
proved by Department Head 

by the Department Head. 


BA 332 

BA 344 


BA 

BA 

EC 

ME 


346 

372 

302 

372 


Second Semester 

Money and Banking 
Cost Accounting** 
or 

Managerial Accounting 
Production Management II 
Labor Economics 
Strength of Materials 
Concentration Elective 


(3-0)3 

(3-0)3 

or 

(2-2)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

Total credit hours 18 


BA 451 

EE 351 

IM 371 

IM 483 


SENIOR YEAR 
First Semester 

Personnel Management 
Industrial Electronics 
Operations Research 
Statistical Quality Control 
Management Elective* 
Concentration Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 

Total credit hours 18 


BA 362 

EC 402 

EC 412 

ME 344 


Second Semester 

Business Law 
Government and Business 
Managerial Economics 
Heat and Power 
Management Elective* 
Concentration Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 

Total credit hours "*8 


‘The student may select a subj ^ bear ^^ ^ ^4 f°rst^emester. 

SS303 or SS 305. Accounting majors must take b 


* ‘Accounting majors take BA 344. 
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MATHEMATICS 


The ob j ectives of the Mathematics program are twofold: 
(1) to provide the student with the opportunity to become 

acquainted with the major areas of modern mathematics 

algebra, analysis, geometry and applied mathematics, includ- 
ing computing science and numerical analysis, and (2) to 
enable him to achieve a certain mastery in depth of one or more 
of these areas. 

The approaces to these objectives are also twofold, viz., by 
way of course work and supervised project activity. In order to 
achieve breadth, each of the major areas mentioned above is 
represented by at least one required three-hour subject. A 
deeper study of one or more areas is provided by the student’s 

elective program, subject to the approval of his departmental 
advisor. 

(( T he P ur P° se of the project work is to enable the student to 
read, write, and speak” mathematics, via the reading of simple 
journal articles, the preparation of short papers, and oral pres- 
entations. This aspect of the program is regarded as at least as 
important as the formal course work. Participation in a working 
seminar is required of all mathematics majors, during both 
junior and senior years. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for 
college mathematics programs. It provides a strong basis both 
for subsequent graduate study and for employment in the sev- 
eral fields as involved in teaching and industry. 

A student may be admitted to the Mathematics major pro- 
P^ ovided he has attained a cumulative rating of at least 
^.UO by September of his sophomore year, and his mathematics 
grades are better than c-. 


SOPHOMORE YEAR 


MA 

205 

MA 

221 

PH 

203 


First Semester 

Calculus and Analytic Geometry 

Linear Algebra 

Physics 

Approved Modern Foreign Language 
General Elective 

Total hours 


(4-0)4 

(3-0)3 

(4-2)4 

(3-0)3 

(3-0)3 

(17-2)17 
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MA 206 

MA 222 

MA 360 


Second Semester 


Differential Equations 
Linear Algebra 

Digital Computer Programming 
Approved Modern Foreign Language 
General Elective 
Technical Elective 


Tnini hm i r Q 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

3 

18 


JUNIOR YEAR 


MA 307 

MA 321 

MA 395 


First Semester 


Advanced Calculus 
Modern Algebra 
Mathematics Seminar 
Applied Mathematics Elective* 
Technical or General Elective 
General Elective 


Total credit hours 


(3-0)3 

(3-0)3 

( 1 - 0)1 

(3-0)3 

3 

(3-0)3 

16 


*To be selected from an approved departmental list. 


MA 308 

MA 334 

MA 396 


Second Semester 

Advanced Calculus 
Projective Geometry 
Mathematics Seminar 
Mathematics Elective 
Technical or General Elective 
General Elective 


(3-0)3 

(3-0)3 

( 1 - 0)1 

(3-0)3 

3 

(3-0)3 

Total credit hours 16 


MA 411 

MA 431 

MA 495 


SENIOR YEAR 


First Semester 

Complex Variables I 
Topology I 
Mathematics Seminar 
Mathematics Elective 
Technical or General Elective 
General Elective 


(3-0)3 

(3-0)3 

( 1 - 0)1 

(3-0)3 

3 

(3-0)3 

Total credit hours 16 


MA 496 


Second Semester 

Mathematics Seminar 
Two Mathematics Electives 
Technical or General Elective 
General Elective 


( 1 - 0)1 

6 

3 

(3-0)3 

Total credit hours 13 
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MECHANICAL ENGINEERING 


Mechanical Engineering is a diversified professional activ- 
" y . The mechanical engineer is called upon to develop new 
methods of energy production and conversion, transportation 
manufacture, and fabrication. 

Because of the diversification of mechanical engineering 
it is not possible for a student to master the entire field during a 
four year program. The objective of this curriculum is to pro- 
vide a broad fundamental base from which the graduate can qo 
on to develop his skills by either entering general engineering 
practice or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective bv 

means of a three phase program. y 

h.,mJ he + firSt P hase consists of acquiring a background in 
humamstm-sodal studies, and the basic sciences. The purpose 
of the first phase is to broaden the student’s outlook and pro- 
vide a firm understanding of fundamentals, develop analytical 
techniques, and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this 
phase is to form the link between the basic sciences and engi- 
neering, and to introduce the methodology of engineering anal- 
ysis, design and synthesis. Three areas of engineering science 

ri selected for ! hls Phase; namely, applied mechanics 
(statics , dynam |cs and mechanics of materials), thermal- 
nsport (thermodynamics, fluid mechanics and heat transfer) 
an automatic controls (electricity, electronics, measurements’ 
and control systems). mb ’ 

In the final phase of the curriculum, advanced problems 

nf n th^H ICS are considered in engineering design. The purpose 
the design activity is to develop skill in the use of science 
and creativity to solve engineering problems and thus requires 
the utilization of the first two phases. 

in ^ va / ie ! y of laborator y work is included in the curriculum 

thp°Q f r *- t0 demonstrate the use of the experimental method in 
the solution of engineering problems. 

permit a degree of specialization, four technical elec- 

cfn 3re p , rov ' ded ! n the senior year. A staff advisor system is 
° rder *0 a,d the student in selecting technical electives 

Plans of the student Wi " ^ C ° nSiStem With the ,Uture career 

Profe^fonamevelopme 3 ^"^ 11 ^ by the E " 9i " eerS ’ C ° Uncil ,or 

a freIhmL a m mit + te h d t0 the Mechanical Engineering Curriculum, 
a treshman must have a minimum cumulative ratinq of 2.00 at 
the beginning of his sophomore year. 
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SOPHOMORE YEAR 


EC 201 

EE 211 

MA 205 

ME 203 

ME 211 

PH 203 


EC 202 

EE 212 

MA 206 
MA 360 

ME 220 

ME 276 


First Semester 

Economics I 

Fundamentals of Electricity 

Calculus and Analytic Geometry 

Manufacturing Techniques and Commun, cation 

Mechanics I 

PhySiCS Total hours 


(3-0)3 

(3-0)3 

(4-0)4 

( 2 - 1)2 

(3-0)3 

(4-2)4 

(19-3)19 


Second Semester 

Economics II 
Introductory Electronics 
Differential Equations 

Digital Computer Programming 
Mechanics of Materials I 
Material Science 

Total hours 

JUNIOR YEAR 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-2)3 

(18-2)18 


MA 301 

ME 301 

ME 309 

ME 341 

ME 351 


First Semester 


Advanced Calculus for Applications 
Mechanical Engineering Laboratory 
Dynamics I 
Thermodynamics I 


Measurement 
General Elective* 
General Elective 


Total hours 


*ROTC students take AS 301 


MA 302 

ME 314 

ME 320 

ME 342 

ME 382 


*ROTC 


Second Semester 

Advanced Calculus for Applications 
Mechanical Engineering Laboratory II 

Machine Design I 
Thermodynamics II 
Fluid Mechanics I 
General Elective* 

Total hours 

students take AS 302 


(3-0)3 

(0-3)1 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(18-3)19 


(3-0)3 

(0-3)1 

(2-3)3 

(3-0)3 

(3-0)3 

(3-0)3 

(14-6)16 


SENIOR YEAR 




First Semester 

(0-3)1 

(3-0)3 

ME 

415 

Mechanical Engineering Laboratory III 

ME 

417 

Dynamics II 

(3-0)3 

ME 

443 

Heat Transfer 

(3-0)3 

ME 

497 

Automatic Control Systems I 

General Elective 

Technical Elective* 

Total credit hours 

(3-0)3 

3 

16 


* ROTC students take AS 401 
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TECHNICAL ELECTIVES 


Group A 

ME 

441 

ME 

473 

Group B 

ME 

419 

ME 

475 

ME 

416 

ME 

430 

ME 

442 


Statistical Thermodynamics 
Mechanics of Materials II 

Nondestructive Evaluation Techniques 
Physical Metallurgy 

Second Semester 

Senior Project 

Design of Mechanical Systems 
or 

Design of Thermal Systems 
General Elective 
Technical Elective* 

Technical Elective 
Technical Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(0-3)1 

(3-0)3 

(3-0)3 

3 

3 

3 


*ROTC students take AS 402 


TECHNICAL ELECTIVES 


Group A 


ME 

482 

ME 

498 

ME 

562 

Group B 


ME 

422 

ME 

446 

ME 

452 

ME 

468 

ME 

472 

ME 

488 

ME 

528 


Fluid Mechanics II 
Automatic Control Systems II 
Engineering Analysis 

Machine Design II 
Energy Conversion 
Applications of Numerical Analysis 
Fluid Machinery 
Experimental Stress Analysis 
Environmental Conditioning 
Kinematic Mechanism Synthesis 


(3-0)3 

(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

(3-0)3 


A minimum of one half of a student’s total number of technical electives 
must come from Group A. 
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METEOROLOGY 

Meteorology is the study of the physical and chemical pro- 

SSSHHSHS™ 

phe Thfwork 0 ofmeCro| S ogists is concentrated on the effort to 

tion, especially the aviation companies 

and ei f?rtvate P consulting f^rms. Meteorological research ^con- 

private 

as a field of empioyment, Although gradua 0 and 

Th/ freshman year is the same as the sop ho- 

of at least C in both physics and mathematics. 

SOPHOMORE YEAR 
First Semester 

Elementary Scientific German 


LL 

261 

LL 

263 

LL 

265 

LL 

267 

MA 

205 

PH 

203 


or 

Elementary French 
or 

Elementary Russian 
or 

Elementary Spanish 

Calculus and Analytic Geometry 

Physics 

General Elective 

General or Technical Elective 

Total credit hours 


(3-0)3 

(3-0)3 

(4-0)4 

(4-2)4 

3 

3 

17 
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Second Semester 


LL 

262 

Elementary Scientific German 




or 


LL 

264 

Elementary French 




or 

(3-0)3 

LL 

266 

Elementary Russian 




or 


LL 

268 

Elementary Spanish 


MA 

206 

Differential 

(3-0)3 

MY 

202 

General Meteorology 

(3-0)3 



Technical Elective 

3 or 4 



General Elective 

3 




Total credit hours 15 or 16 


JUNIOR YEAR 


First Semester 


MA 

359 

Digital Computer Programming 

MA 

383 

Statistical Methods 

MY 

303 

Atmospheric Physics 

MY 

305 

Synoptic Meteorology 



Technical or General Elective 


Total credit hours 


(3-0)3 

(3-0)3 

(3-0)3 

(1-6)3 

3 

15 


Second Semester 


MA 

362 

Numerical Analysis 

MY 

304 

Atmospheric Physics 

MY 

306 

Physical Climatology 



General and Technical Electives 


Total credit hours 


(3-0)3 

(3-0)3 

(3-0)3 

6 

15 


SENIOR YEAR 


MY 401 

MY 403 

MY 405 

MY 407 


First Semester 

Weather Analysis and Forecasting 
Physical Meteorology 
Individual Studies 
Hydrometeorology 
General Elective 
Technical Elective 

Total credit hours 


(0-9)3 

(3-0)3 

( 1 - 0)1 

( 2 - 0)2 

3 

3 

15 


MY 402 

MY 406 

MY 408 

MY 410 


Second Semester 

Weather Analysis and Forecasting (0-9)3 

Individual Studies (1-0)1 

Hydrometeorology (2-0)2 

Statistical Methods in Meteorology (3-3)4 

General Elective 3 

Technical Elective 3 

Total credit hours 16 
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NUCLEAR ENGINEERING 


The Nuclear Engineering course was the first to be offered 
in a publicly supported institution in New England. The curricu- 
lum provides a broad engineering education which is supple- 
mented with special training in the nuclear field. The student is 
prepared for responsible positions in industry or for study a 

the qraduate level. .. , 

The following minimum standards for entrance to the soph- 
omore year of the program must be met by September. A cumu- 
lative average of 2.00, no unremoved failures, and grades of O 
or better in freshman physics and mathematics. A student in the 
program is expected to do much better than this minimum. 


SOPHOMORE YEAR 


EE 211 

MA 205 

NU 201 

PH 205 


First Semester 

Fundamentals of Electricity 
Calculus and Analytic Geometry 
Introduction to Nuclear Engineering 
Physics III 
General Elective 

Total Hours 


(3-0)3 

(4-0)4 

(3-0)3 

(4-2)4 

(3-0)3 

(17-2)17 


Second Semester 


EE 

212 

Introductory Electronics 

MA 

206 

Differential Equations 

NU 

202 

Introduction to Nuclear Engineering 

PH 

206 

Physics IV 



General Elective 


Total Hours 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


JUNIOR YEAR 


First Semester 


MA 

301 

Advanced Calculus for Applications 

ME 

341 

Thermodynamics 1 

NU 

305 

Nuclear Instrumentation 

PH 

363 

Introductory Nuclear Physics* 



General Elective 


Total Hours 


(3-0)3 

(3-0)3 

(2-4)4 

(3-0)3 

(3-0)3 

(14-4)16 


* ROTC students will substitute AS 301 


98 


JUNIOR YEAR 


MA 

302 

Second Semester 

Advanced Calculus for Applications 

(3-0)3 

NU 

302 

Radiological Health* 

(3-0)3 

NU 

306 

Nuclear Instrumentation 

(2-4)4 

PH 

366 

Intermediate Nuclear Physics 

(3-0)3 


* ROTC 

General Elective 

Total Hours 

students will substitute AS 302 

(3-0)3 

(14-4)16 


SENIOR YEAR 


First Semester 


CH 

481 

Radiochemistry 

(3-3)4 

ME 

443 

Heat Transfer 

(3-0)3 

NU 

405 

Nuclear Reactor Engineering 

(3-0)3 

NU 

493 

Advanced Nuclear Laboratory* 

(0-6)3 



General Elective 

(3-0)3 



Total Hours 

(12-9)16 


*ROTC students will substitute AS 401 


Second Semester 


CH 

484 

Elements of Radiochemistry 

(3-3)4 

ME 

382 

Fluid Mechanics 1 

(3-0)3 

NU 

406 

Nuclear Reactor Engineering 

(3-0)3 

NU 

494 

Advanced Nuclear Laboratory* 

(0-6)3 



General Elective 

(3-0)3 



Total Hours 

(12-9)16 


*ROTC students will substitute AS 402 
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paper engineering 

The Paper Engineering curriculum is basically chemical 
engineering with a minor in Paper Engineering. Emphasis is 
placed on an engineering analysis of the paper industry, its 
production methods, fundamental properties of its raw mate- 
rials and the unit operations involved in manufacture of pap 
and allied products. Graduates of this curriculum go either into 
industry directly or continue on with further graduate studies. 

In its position as the fifth largest industry in the United 
States, the paper and allied industries offer b°t h stability and 
growth potential. The increasing complexities of pulp and 
paper operations, and the growth of the converting industry, 
involving plastics, chemicals, metals and other materials have 
created an intense and growing demand for men trained in the 
fundamentals of engineering science with a btoad background 
of practical problem solving. These prerequisites are suppl ed 
bv mis curriculum and close liaison is maintained between the 
staff and industry. Graduates of the Paper Engineering course 
are qualified to enter the paper industry (an its allied indus 
tries? in research and development, production, sales or market 
development. Many shortly find themselves in management 

^“interest of the paper industry in Paper Engineering 
students is evidenced by the generous sch. ° la ^® h 'P s ^ a '' a h b '® 
to students enrolled in this program. Ten to twelve $500 schol 
arships are granted to upper classmen each year who qualify 
with appropriate scholastic records. 


SOPHOMORE YEAR 


CH 201 
CH 209 

CN 203 

MA 205 

PH 203 


CH 202 

CN 204 

EE 355 

LL 214 

MA 206 

MA 360 

ME 262 


First Semester 

Organic Chemistry 

Analytical Techniques 

Introduction to Chemical Engineering 

Calculus and Analytic Geometry 

Physics 

Total H ours 


Second Semester 

Organic Chemistry 

Industrial Stoichiometry 

Electrical Controls and Power Circuits 

Introduction to American Literature 

Differential Equations 

Digital Computer Programming 

Machine Tool Laboratory 

Total Hours 


(3-3)4 

(1-3)2 

(3-0)3 

(4-0)4 

(4-2)4 

(15-8)17 


(3-3)4 

(3-0)3 

(2-1)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 1 - 2)1 

(18-6)20 
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JUNIOR YEAR 


First Semester 


CH 

225 

Principles of Physical Chemistry 

(3-3)4 

CN 

303 

Chemical Engineering 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 

(3-0)3 

ME 

215 

Analytic Mechanics 1 

(3-0)3 

PA 

301 

Engineering Analysis of Pulp Systems 

(3-0)3 

PA 

307 

Physical Testing and Analysis of Data* 

(3-0)3 



Total Hours 

(15-3)19 


*ROTC students will substitute AS 301 


Second Semester 


CH 

336 

Principles of Physical Chemistry 

(3-3)4 

CN 

304 

Chemical Engineering II 

(3-0)3 

ME 

216 

Analytic Mechanics II 

(3-0)3 

PA 

302 

Engineering Analysis of Paper Systems 

(3-0)3 

PA 

308 

Pulp and Paper Laboratory 

(0-6)2 



General Elective* 

(3-0)3 



Total Hours 

(15-9)18 


* ROTC students take AS 302 

SENIOR YEAR 


First Semester 


CN 

313 

Industrial Instrumentation* 

(3-0)3 

CN 

411 

Unit Operations Laboratory 

(0-6)2 

EC 

201 

Economics 1 

(3-0)3 

PA 

403 

Engineering Analysis of Converting 




Processes 

(3-0)3 

PA 

405 

Converting Laboratory 

(0-6)2 



General Elective 

(3-0)3 



Total Hours 

(12-12)16 


*ROTC students will substitute AS 401 




Second Semester 


CN 

412 

Unit Operations Laboratory 

(0-6)2 

EC 

202 

Economics II 

(3-0)3 

PA 

410 

General Analysis of Paper Processing 

(3-0)3 


Technical Elective* or General Elective (3-0)3 

General Elective (3-0)3 

Total Hours (12-6)14 

*ROTC students will substitute AS 402 
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PHYSICS 


This program was developed to meet the demands 
industry education, and government for research personnel 
and teachers with an intensive training in physics. It should be 
contemplated only by those with superior competence in math- 
ematics^ fo)lowjng minimum standards for entrance to the soph- 
omore year of the program must be met by September: A cum 
lative average of 2.00 and no unremoved failures; in freshman 
nhvsics and mathematics courses only, a cumulative average of 
2 50 and no unremoved grades below C-. A student m the pro- 
nram is expected to do much better than this minimum. 

9 There Is also an Option in Nuclear Phys.cs, to be 

described further below. 

SOPHOMORE year 


First Semester 


EE 

211 

Fundamentals of Electricity 

LL 

261 

Elementary Scientific German 
or 

LL 

263 

Elementary French 
or 

LL 

265 

Elementary Russian 

MA 

205 

Calculus and Analytic Geometry 

PH 

205 

Physics III 

PH 

293 

Laboratory Practice 

Total hours 

Second Semester 

EE 

212 

Introductory Electronics 

LL 

262 

Elementary Scientific German 
or 

LL 

264 

Elementary French 
or 

LL 

266 

Elementary Russian 

MA 

206 

Differential Equations 

PH 

206 

Physics IV 

PH 

294 

Laboratory Practice 

Total hours 

JUNIOR YEAR 

First Semester 

MA 

301 

Advanced Calculus for Applications 

PH 

311 

Intermediate Mechanics 

PH 

345 

Atomic and Nuclear Physics 

PH 

353 

Electromagnetic Theory 

PH 

393 

Experimental Physics 

General Elective* 

Total hours 


(3-0)3 


(3-0)3 


(4-0)4 

(4-2)4 

(1-3)2 

(15-5)16 


(3-0)3 


(3-0)3 


(3-0)3 

(4-2)4 

( 0 - 6)2 

(13-8)15 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 0 - 6)2 

(3-0)3 

(15-6)17 


*ROTC students will substitute AS 301 
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MA 

302 

PH 

312 

PH 

346 

PH 

354 

PH 

394 


Second Semester 

Advanced Calculus for Applications 
Intermediate Mechanics 
Atomic and Nuclear Physics 
Electromagnetic Theory 
Experimental Physics 
General Elective* 

Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 0 - 6)2 

(3-0)3 

(15-6)17 


*ROTC students will substitute AS 302 

SENIOR YEAR 


First Semester 

PH 423 Thermodynamics (3-0)3 

PH 493 Advanced Laboratory (1-3)2 

2 Approved Technical Electives* 6 

General Elective 3 

Technical or General Elective 3 

Total credit hours 17 


Technical Electives 

PH 

411 

Quantum Theory 

PH 

445 

X-Ray Diffraction 

PH 

471 

Solid State Physics 

PH 

497 

Biophysics Seminar 

PH 

552 

Astrophysics 

MA 

411 

Complex Variables 1 

MA 

484 

Probabilities 

MA 

575 

Operational Mathematics 

Second Semester 

PH 

348 

Physical Optics 
or 

PH 

436 

Theory of Waves 

PH 

494 

Advanced Laboratory 

2 Approved Technical Electives' 
General Elective 

Technical or General Elective 


Total credit hours 


(3-0)3 

(2-3)3 

(3-0)3 

(1V2-0)1 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(3-0)3 


(1-3)2 

6 

3 

3 

17 


Technical Electives 



PH 

41'2 

Quantum Theory 

(3-0)3 

PH 

484) 

424 

Introduction to Statistical Mechanics (Prereq. MA 

(3-0)3 

PH 

448 

Electron Microscopy and Electron Diffraction 

(2-3)3 

PH 

454 

Piezoelectric Crystals 

(2-3)3 

PH 

472 

Solid State Physics 

(3-0)3 

PH 

498 

Biophysics Seminar 

(1 1/2 -0)1 

MA 

434 

Matrix Algebra 

(3-0)3 

MA 

542 Fourier Series and Boundary Value Problems 

*One of these may be an Air Science subject. 

(3-0)3 
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OPTION IN NUCLEAR PHYSICS 

The Option in Nuclear Physics emphasizes those funda- 
mental subjects in physics and mathematics that are necessary 
for the basic education of a physicist who desires to work in 
this field, and thus prepares the graduate for advanced studies 
as well as for responsible activity in industry. The first three 
years are identical with those of the regular Physics curriculum. 
(Note: NU 305-306 Nuclear Instrumentation may be substituted 
for PH 393-394, in which case PH 493-494 will be taken in the 
Senior year.( Naturally, the same academic requirements apply 
in this option. 


OPTION IN NUCLEAR PHYSICS 


NU 305 

PH 363 

PH 423 


SENIOR YEAR 


Beginning with Class of 1970 


First Semester 

Nuclear Instrumentation 
Introductory Nuclear Physics 
Thermodynamics 
Approved Technical Elective* 

General Elective 
Technical or General Elective 

Total credit hours 


(2-4)4 

(3-0)3 

(3-0)3 

3 

3 

3 

19 


Technical Electives 


PH 

411 

Quantum Theory 

PH 

445 

X-Ray Diffraction 

PH 

471 

Solid-State Physics 

PH 

497 

Biophysics Seminar 

MA 

411 

Complex Variables 1 

MA 

484 

Probabilities 

MA 

575 

Operational Mathematics 


(3-0)3 

(2-3)3 

(3-0)3 

(IVfe-O)l 

(3-0)3 

(3-0)3 

(3-0)3 


* ROTC students will substitute AS 401 


NU 306 

PH 348 

PH 436 

PH 366 


Second Semester 

Nuclear Instrumentation 
Physical Optics 
or 

Theory of Waves 
Intermediate Nuclear Physics 
Approved Technical Elective* 

General Elective 
Technical or General Elective 

Total credit hours 


(2-4)4 

(3-0)3 

(3-0)3 

3 

3 

3 

19 
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Technical Electives 


CH 

484 

Elements of Radiochemistry 

(3-3)4 

NU 

302 

Radiological Health 

(3-0)3 

PH 

412 

Quantum Theory 

(3-0)3 

PH 

484) 

424 

Introduction to Statistical Mechanics (Prereq. MA 

(3-0)3 

PH 

448 

Electron Microscopy and Electron Diffraction 

(2-3)3 

PH 

454 

Piezoelectric Crystals 

(2-3)3 

PH 

462 

Nuclear Physics 

(3-0)3 

PH 

472 

Solid-State Physics 

(3-0)3 

PH 

498 

Biophysics Seminar 

(11/2 -0)1 

MA 

434 

Matrix Algebra 

(3-0)3 

MA 

542 

Fourier Series and Boundary Value Problems 

(3-0)3 


*ROTC students will substitute AS 402 


SENIOR YEAR 
Class of 1969 
First Semester 


PH 

345 

Atomic and Nuclear Physics 

(3-0)3 

PH 

353 

Electromagnetic Theory 

(3-0)3 

PH 

423 

Thermodynamics 

(3-0)3 

PH 

493 

Advanced Laboratory 

(1-3)2 



Approved Technical Elective* 

3 



General Elective 

3 



Total credit hours 

17 


*ROTC students will substitute AS 401 


Second Semester 

Second Semester 


PH 

348 

Physical Optics 


PH 


or 

(3-0)3 

436 

Theory of Waves 

PH 

354 

Electromagnetic Theory 

(3-0)3 

PH 

494 

Advanced Laboratory 

(1-3)2 



Approved Technical Elective* 

3 



General Elective 

3 



Technical or General Elective 

3 


* 

Total credit hours 

17 


*ROTC students will substitute AS 402 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In or er 
that he may cope effectively with the many diversified problems 
confronting the expanding plastics industry strong emphasis is 
placed on the study of engineering and chemical principles 
involved in design, processing, and fabrication of polymeric 

mate However, the close relationship existing between the phys- 
ical behavior and chemical structure of polymers makes it man- 
datory to include a number of chemistry courses not tradition- 
ally found in most engineering curricula. . ,. . 

Subjects dealing with polymer properties, statistics, and 
Quality control augment the basic courses in mathematics, sci- 
ences, engineering, and plastics technology to round out a well 

bala students 9 electing Plastics Technology are privileged to 
become affiliated with the first sutdent chapter of the In terna- 
tional Society of Plastics Engineers, an opportunity which 
affords each student member an early and rewarding profes 
sional association. 


SOPHOMORE YEAR 


CH 201 

CH 211 

MA 205 

PH 203 

PL 201 


First Semester 

Organic Chemistry 
Quantitative Analysis 
Calculus and Analytic Geometry 
Physics 

Introduction to Polymeric 
Materials 

Total Hours 


(3-3)4 

(3-4)4 

(4-0)4 

(4-2)4 

( 2 - 0)2 

(16-9)18 


Second Semester 


CH 

202 

Organic Chemistry 

CH 

206 

Qualitative Analysis 

LL 

314 

Continental Literature Since 



the Renaissance 

MA 

384 

Statistical Methods 

PL 

202 

Introduction to Polymeric 


Materials 

Elective* 


Total Hours 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

( 2 - 0)2 

(3-0)3 

(17-3)18 


*MA 206 Differential Equations recommended for advanced degree study. 
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JUNIOR YEAR 


CH 335 

EC 201 

EE 355 

ME 215 

ME 261 

PL 301 


First Semester 

Principles Physical Chemistry 
Economics I* 

Electrical Controls and Power Circuits 
Analytic Mechanics I 
Machine Tool Laboratory 
Plastics Technology 

Total Hours 


(3-3)4 

(3-0)3 

(2-1)3 

(3-0)3 

( 1 - 2)1 

(2-2)3 

(14-8)17 


*ROTC students will substitute AS 301 


CH 336 

EC 202 

ME 216 

ME 374 

ME 276 

PL 302 


Second Semester 

Principle of Physical Chemistry 
Economics II* 

Analytic Mechanics II 
Plastics Mold Design and 
Materials Science 
Plastics Technology 

Total Hours 


(3-3)4 

(3-0)3 

(3-0)3 

Construction(1-2)1 
(3-2)3 
(2-2)3 
(15-9)17 


* ROTC students will substitute AS 302 


SENIOR YEAR 
First Semester 


CH 

403 

Chemistry of High Polymers 

ME 

493 

Industrial Instrumentation 

PL 

401 

Plastics Technology 

PL 

403 

Properties of Polymers 

PL 

411 

Plastics Seminar 



Elective 


Total Hours 

Second Semester 


CH 

404 

Chemistry of High Polymers 

ME 

384 

Fluid Mechanics 

PL 

402 

Plastics Technology 

PL 

404 

Properties of Polymers 

PL 

412 

Plastics Seminar 


t 

Elective 


Total Hours 


(3-4)4 

( 2 - 0)2 

(2-2)3 

(2-2)3 

( 1 - 0)1 

(3-0)3 

(13-8)16 


(3-4)4 

(3-0)3 

(2-2)3 

(2-2)3 

( 1 - 0)1 

(3-0)3 

(14-8)17 


Suggested Electives 


CH 

IM 

LL 

LL 

MA 

MA 


423-424 

483 

209 

261-262 

206 


359 or 360 


Advanced Organic Chemistry 
Statistical Qaulity Control 
Technical and Scientific Communication 
Elementary Scientific German 
Differential Equations 

Scientific Computer Programming 


(3-0) (3-0)6 
(3-0)3 
(3-0)3 
(3-0) (3-0)6 
(3-0)3 
(3-0)3 
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TEXTILE ENGINEERING 


The object of this curriculum in Textile Engineering is to 
nrovkle the student with a firm understanding of scientific prin- 
ciples and their application to the Textile industry and its 

related branChe twQ years the student is thoroughly 

instructed^ basic mathematics, physics, and chemistry. Th s 
fundamental work is followed by more specialized training in 
the field of Textiles and related areas of Mechanical Engineer- 

' n0 A wide range of laboratory work is included in the curricu- 
lum in order to demonstrate both the use of the experimental 
method in the solution of engineering problems and to give a 
nrartiral understanding of textile procedure. 

P Thfs curriculum is accredited by the Engineers' Council for 

Professional Development. 

SOPHOMORE YEAR 


EC 201 

EE 211 

MA 205 

ME 203 

ME 215 

PH 203 


First Semester 

Economics I 

Fundamentals of Electricity 

Calculus and Analytic Geometry 

Manufacturing Techniques and Communication 

Analytic Mechanics I 
Physics 

Total hours 


(3-0)3 

(3-0)3 

(4-0)4 

( 2 - 1)2 

(3-0)3 

(4-2)4 

(19-3)19 


EC 202 

EE 212 

MA 206 

ME 216 

TE 212 

TE 264 


Second Semester 

Economics II 
Introductory Electronics 
Differential Equations 
Analytic Mechanics II 
Fiber Science 
Textile Systems I 

Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-1)3 

(3-1)3 

(18-2)18 


JUNIOR YEAR 


MA 383 

ME 345 

ME 377 

TE 363 

TE 365 


First Semester 

Statistical Methods 

Thermodynamics 

Elements of Materials Science* 

Textile Systems II 
Textile Systems III 
General Elective 

Total hours 


(3-0)3 

(3-0)3 

( 2 - 0)2 

(3-1)3 

(3-2)3 

(3-0)3 

(17-3)17 


*ROTC students will substitute AS 301 
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Second Semester 


EE 

323 

Electrical Energy Conversion* 

(3-2)4 

MA 

360 

Digital Computer Programming 

(3-0)3 

ME 

314 

Mechanical Engineering Laboratory II 

(0-3)1 

ME 

384 

Fluid Mechanics 

(3-0)3 

TE 

366 

Textile Systems IV 

(3-2)3 



General Elective 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(18-7)20 


*ROTC students will substitute AS 302. 


SENIOR YEAR 


First Semester 


ME 

415 

Mechanical Engineering Laboratory III 

(0-3)1 

ME 

421 

Machine Design 

(2-3)3 

ME 

445 

Heat Transfer 

(3-0)3 

ME 

495 

Electromechanical Engineering 

(3-0)3 

TE 

459 

Textile Systems V 

(2-1)2 

TE 

483 

Engineering Design of Textile Structures 

(3-0)3 



General Elective* 

(3-0)3 



Total hours 

(16-7)18 


*ROTCIstudents take AS 401 




Second Semester 


ME 

416 

Senior Project 

(0-3)1 

TE 

472 

Textile Evaluation 

(2-3)3 

TE 

482 

Application of Scientific Methods to Textile Pro- 

cesses 


(3-0)3 

1 b 

484 

Engineering Design of Textile Structures 

(3-0)3 

TE 

460 

Textile System VI 

(1-2)2 



General Elective 

(3-0)3 



Technical Elective (Textile) 

3 



Total credit hours 

18 


*ROTC students take AS 402 
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TEXTILE TECHNOLOGY 

This course of study is designed to equip its students with 
a well-rounded understanding of the theory and principles re- 
fating to the processing of textile materials. At the same time it 
provides the scientific basis necessary to understand and app y 
this technological knowledge. Basic purpose of the program s 
to prepare students to become competent textile technologists 
for eventual supervisory, administrative, or executive positions 
withTn the industry and its allied fields. To achieve this end a 
comprehensive course covers the basic theory, principles, a 
applications of the major phases of textile manufacture utilizing 
all the common fibers, both natural and man-made, and all 
fabricating processes. 

SOPHOMORE YEAR 
First Semester 

201 Economics I 

211 Fundamentals of Electricity 

205 Calculus and Analytic Geometry 

215 Analytic Mechanics I 

203 Physics 

Total hours 


EC 

EE 

MA 

ME 

PH 


EC 

EE 

MA 

ME 

ME 

TE 


MA 

ME 

TE 

TE 

TE 


202 

212 

360 

203 

216 

212 


383 

377 

305 

335 

411 


(3-0)3 

(3-0)3 

(4-0)4 

(3-0)3 

(4-2)4 

(17-2)17 


Second Semester 

Economics II 

Introductory Electronics 

Digital Computer Programming 

Manufacturing Techniques and Communication 

Analytic Mechanics II 

Fiber Science 

Total hours 

JUNIOR YEAR 
First Semester 

Statistical Methods 
Elements of Materials Science 
Textile Mechanism 

Design and Analysis of Woven Structures 
Technology of Yarns I 
General Elective 

Total hours 

Second Semester 


EE 

323 

Electrical Energy Conversion 

ME 

344 

Heat and Power 

ME 

384 

Fluid Mechanics 

TE 

336 

Fabric Technology 1 

TE 

412 

Technology of Yarns II 



General Elective 


Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

( 2 - 1)2 

(3-0)3 

(3-1)3 

(17-2)17 


(3-0)3 

( 2 - 0)2 

(3-0)3 

(3-0)3 

(2-2)3 

(3-0)3 

(16-2)17 


(3-2)4 

(3-0)3 

(3-0)3 

(2-2)3 

(2-2)3 

(3-0)3 

(16-6)19 
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SENIOR YEAR 


First Semester 


ME 

421 

Machine Design* 

TE 

433 

Technology of Knitting 

TE 

437 

Fabric Technology II 

TE 

457 

Technology of Finishing 1 

TE 

483 

Engineering Design of Textile Structures 1 
General Elective 

Total hours 


(2-3)3 

(2-2)3 

(2-2)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-7)18 


‘Recommended, but may be substituted by a textile or other approved 
elective. 


Second Semester 


TE 

458 

Technology of Finishing II 

TE 

472 

Textile Evaluation 

TE 

474 

Instrumentation for Textiles 

TE 

484 

Engineering Design of Textile Structures II 

TE 

485 

Statistical Quality Control — Textile 

General Elective 


Total hours 


( 1 - 2)2 

(2-3)3 

(2-2)3 

(3-0)3 

(3-0)3 

(3-0)3 

(14-7)17 
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SUBJECT DESCRIPTIONS 


Subjects are listed alphabetically under the following 
headings: 


AS Aerospace Studies 
BA Business Administration 
CE Civil Engineering 
CH Chemistry 
CN Chemical Engineering 
EC Economics 
EE Electrical Engineering 
IM Industrial Management 
LL Languages and Literature 


MA Mathematics 

ME Mechanical Engineering 

MY Meteorology 

NU Nuclear Engineering 

PA Paper 

PH Physics 

PL Plastics 

SS Social Sciences 

TE Textiles 


The number following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 
subject is normally studied, e.g., LL 111 is a freshman subject, 
but LL 474 is a senior subject. Subjects in the 500 series are 
restricted to graduate students. An asterisk following the sub- 
ject number, e.g., PH 411-412*, indicates a subject i wh ch 
although is primarily for undergraduates, may, unde 
circumstances, be taken for full graduate credit. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the 
second semester. Some subjects are given both semesters 
without change in number. Hyphenated numbers indicate s 

jects continuing throughout the year. , Q _ 

Prerequisites and restrictions are shown in brackets, e.g., 
\CH 423]. No student can be officially registered in a subject 
until the indicated prerequisites have been satisfactorily com- 

Plet6 Numbers following the names of the individual subjects 
indicate within parentheses the number of hours of lecture or 
recitation and of laboratory; after the parentheses numbers 
indicate credit hours. For example, (2-6)4 means 2 hour ® 
lecture or recitation and 6 hours of laboratory for 4 credits 
(2-3) (1-6)6 indicates 2 hours of lecture or recitation and 3 
hours of laboratory for the first semester followed by 1 hour of 
lecture or recitation and 6 hours of laboratory the second 
semester, for a total credit of 6. 
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AEROSPACE STUDIES 


AS 101-102 World Military Systems I (1-1) (1-1)2 

An introductory course exploring the causes of the present 
world confilict, the role and relationship of military power to the 
conflict and the responsibility of an Air Force Officer. The 
course begins with a brief study of war and the principles of 
war. It continues with an examination of the factors of national 
power, the instruments tht nations use to pursue their objec- 
tives and how these relate to the varying scopes and intensities 
of conflict. This is followed by a broad discussion of the US 
military establishment and the relationship of the three military 
services within the DOD. The course ends with an examination 
of the specific functions of US Strategic Offensive and Deven- 
sive Forces in depth. 

AS 201-202 World Military Systems II (1-1) (1-1)2 

A continued study of world military forces with a review of 
the organizational structure, mission, operations and hardware 
of US Forces. This is followed by an analysis of the US General 
Purpose Forces, the US Aerospace Support Forces and a study 
of the specific contributions of each to US national objectives. 
The course ends with the study of the source of conflict in the 
world today and an assessment of the progress and prospects 
for peace in the future. 

AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the nature of war; development of 
airpower in the United States; mission and organization of the 
Defense Department; Air Force concepts, doctrine and employ- 
ment; astronautics and space operations; and the future devel- 
opment of aerospace power, including US space programs, 
vehicles, systems, and problems in space exploration. The 
above areas are studies through the media of briefings, discus- 
sions, debates and written reports by the student to improve his 
communicative skills. 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership, and management, 
including the meaning of professionalism; professional respon- 
sibilities; the military justice system; leadership theory, func- 
tions and practices; management principles, and functions; 
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problem solving; and management tools, practices and con- 
trols The above areas are studied through the media of discus- 
sions, briefings and written reports by the student to improve 
his ability to communicate. 


BUSINESS ADMINISTRATION 


BA 141-142 


Accounting I and II 


(3-0) (3-06 


Accounting concepts and techniques as tools for adminis- 
tration of the economic activity of the business enterprise 
Methods of recording, reporting, and interpreting the financial 
data of the business unit. 

BA 191-192 Science and Industry I and II (3-0) (3-0)6 

[For BA students only] 

A review of the major science areas with particular atten- 
tion to their application in industry. 


BA 241-242 


Accounting III and IV 

[BA 142] 


(3-0) (3-0)6 


Greater analysis of the fundamental processes of account- 
ing with special attention to the major areas of the balance 
sheet and the effect of asset revaluations upon the accounts 

and statements. 

BA 321 Marketing Principles (3-0)3 

"[EC 202, or EC 201 taken concurrently] 

Analysis of modern methods of marketing and merchandis- 
ing as they are related to consumer, producer and middleman. 


BA 322 


Marketing Problems 

[BA 321] 


(3-0)3 


An analytic approach to marketing strategy in relation to 
the problems of organization, coordination, and control. Price 
policies, the government’s role in marketing, and physical 
tribution. 


BA 325 


Advertising 

[BA 321] 


(3-0)3 


The relation of advertising to modern business organiza- 
tion and its place in marketing and distribution. 
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BA 326 


Marketing Research 

[BA 321, EC 212] 


(3-0)3 


Measuring potential, design of experiments, data collec- 
tion, sampling, questionnaires, study of promotional efforts, 
market testing, and controls. 

BA 331 Business Finance (3-0)3 

[BA 142, EC 202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budgeting 
and capitalization. 


BA 332 


Money and Banking 

[EC 201] 


(3-0)3 


The role of money and monetary policy in the United 
States. The banking structure, the Federal Reserve System, 
other financial institutions, and international monetary systems. 

BA 334 Investment Management (3-0)3 

[BA 331] 


Principles of investment, including security analysis, port- 
folio management and market analysis. 


BA 341-342 Accounting V and VI 

[BA 242] 


(3-0) (3-0)6 


Advanced accounting comprising the bridge between 
accounting principles and the actualities of large-volume 
modern business. The measures and means necessary to mar- 
shal accounting information for internal control and for service 
to management at all levels. 

BA 344 Cost Accounting (3-0)3 

[BA 142] 

[For Accounting Majors] 

Job lot, process, and standard cost systems, including 

joint and byproduct problems, and the managerial uses of cost 
data. 


BA 346 


Managerial Accounting 

[BA 142] 

[For Non-accounting Majors] 


(2-2)3 


The use of cost accounting from the point of view of the 
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business manager. Job lot, process, and standard cost systems 
are utilized. 


BA 362 


Business Law 


(3-0)3 


The principles of commercial law, including contracts, 
aqency, sales, partnerships, corporations, negotiable instru- 
ments, ’bailments and carriers, insurance, personal property, 
real property, suretyship and guarantees, and bankruptcy. 

BA 371-372 Production Management I and II (3-0) (3-0)6 

The internal organization and productive process of the 
manufacturer, including the management functions o Planning 
directinq and administration in relation to production. Plan 
layout, materials handling, inventory control, quality control, 
and time and motion study systems. 


BA 402 


International Business 

[EC 202] 


(3-0)3 


The distinctive features of international commerce, mclud- 
ina aovernment policies, multinational corporate problems, for- 
eign exchange, tax problems, and special licensing and agency 

arrangements. 


BA 403 


Electronic Data Processing 


(3-0)3 


The role of digital computers in the solution of manage- 
ment problems. The preparation and solution of sample prob- 
lems on the Institute’s computer installation. 


BA 421 


Procurement 

[BA 321] 


(3-0)3 


Purchasing procedure, quality control, inventory con ^ r °|; 
source selection, forward buying, and speculation, as applied 
to the individual enterprise. 


BA 423 


Marketing Management 

[BA 321] 


(3-0)3 


Problems of marketing, especially from the point of view of 
the formulation of business policy. 


B A 426 Sales Management (3-0)3 

[BA 321] 

Management of the selling function in its broad aspect. 
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Sales organization, compensation, selection, training, and 
supervision. Market research, product packaging and develop- 
ment, and distribution policies. 

BA 431 Financial Management (3-0)3 

[BA 242, BA 331 J 

Advanced study of financial management principles. 
Emphasis on problem analysis and problem solving. 

BA 441 Auditing (3-0)3 

[BA 342 j 

Duties and responsibilities of the auditor, kinds of audits, 
programs of audit, and auditor statements and reports. 

BA 444 Advanced Cost Accounting (3-0)3 

[BA 344] 


Estimated cost systems, budgeting control with standard 
costs, and cost and profit analysis for decision-making pur- 
poses. 


BA 445 Tax Accounting 

[BA 342] 


(3-0)3 


Tax problems of partnerships, corporations, reorganiza- 
tions, personal holding companies, trusts, gifts, and estates. 
Problems and interpretations of the internal revenue code and 
regulations of both the Federal and State agencies. 

BA 451 Personnel Management (3-0)3 

The techniques of recruiting, selecting, training, and plan- 
ning of members of the work force, including such matters as 
employee health and safety, welfare, education, and wage and 
salary administration. 


BA 452 

t 


Industrial Relations (3-0)3 

[BA 451] 


Human interaction and group behavior in organized indus- 
trial settings, Interpersonal intergroup conflict, motivation and 
leadership. 


BA 


481 

Theory of risk, 


Insurance (3-0)3 

physical and moral hazards, types of insur- 
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ance carriers, and basic features of each of the principal kinds 
of insurance. 


BA 492 


Transportation 


(3-0)3 


Social and economic aspects of transportation Problems 
as revealed by analysis of the nature, history, and problems of 
transportation agencies of the United States. 


BA 500 


Research Seminar 

[Permission of Department Head] 


(3-0)3 


Designed to give the better Business Administration stu- 
dent an opportunity, under the direction of a facuity member, to 
do research in, and report on, an area of special interest. 


CIVIL ENGINEERING 


CE 201 


Surveying I 

[MA 107; ME 104] 


(3-4)4 


Principles of data gathering by surveying processes for the 
measurement and determination of lengths, directions, coordi- 
nates areas, volumes and topographic informatjon^lustrahve 
fieldwork to give facility in basic surveying techniques, prob 
lems are used to demonstrate processing of field data. 

(3-4)4 


CE 202 


Surveying 

[CE 201] 


II 


Application of basic surveying techniques to the solution 
of engineering problems implicit in such Civil Engineering 
areas as transportation, industrial and domestic structures, util 
for the safety and convenience of humans, and wate 
supply and control. Fieldwork projects typical of application of 
surveying to Civil Engineering. 


CE 312 


Structures I 

[ME 220] 


(3-0)3 


An introduction to the principles of structural analyses and 

their application to typical Civil Engineering s ' ruct ^* ri E ^^f r 
sis will be on the analyses of statically determinated planar 

structures and statically indeterminate beams. 
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CE 322 


Hydraulics 

[ME 309J 


(4-0)4 


Principles and physical properties of fluids at rest and in 
motion through open and closed conduits. An introduction to 
the basic concepts of hydrodynamics and hydraulic similitude. 


CE 341 

Transportation 

[CE 202] 


(3-3)4 

Development of the basic principles pertaining to the 
movements of people and materials by modern routes of trans- 
portation such as highways, airlines, railways, water routes and 
pipelines. Areas covered include geometric design, traffic, 
materials of construction and the basic concepts of transporta- 
tion economics, finance and administration. 

CE 411 

Structures II 

[Not offered 1968-69] 


(3-3)4 

CE 412 

Structures III 

[Not offered 1968-69] 


(3-3)4 

CE 414 

Concrete 

[Not offered 1968-69] 


<3-3)4 

CE 421 

Hydrology 

[Not offered 1968-69] 


(3-3)4 

CE 431 

Soil Mechanics 1 

[Not offered 1968-69] 


(3-0)3 

CE 432 

Soil Mechanics II 

[Not offered 1968-69] 


(3-3)4 

CE 491 

Professional Problems 

[Not offered 1968-69] 


(3-0)3 


CHEMISTRY 


CH 001-002 Chemical Principles 


(4-0) (4-0)6 


An introduction to the structure and reactivity of chemical 
species based on the periodic properties of the elements. Phys- 
ical aspects of chemical theory are stressed and correlated. 
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CH 003-004 Chemical Principles Laboratory (0-2) (0-2)2 

The oresentation of chemical principles in the form of con- 

conclusions from experimental results. 


CH 201-202 


Organic Chemistry 

[CH 002] 


(3-3) (3-3)8 


The classification, nomenclature, structure, mechanism of 
reaction and behavior in bulk of important kinds of organic 
screcies The laboratory work illustrates the experimental tech- 
niques which can be used to react, purify, characterize, an 
identify organic substances. 


CH 205 or 206 


Qualitative Analysis 

[CH 002] . 

[Primarily for students not majoring in chemistry] 


(3-0)3 


A lecture course dealing with the physical chemistry of 

and identification. 


CH 208 


Inorganic Chemistry 


(3-0)3 


The chemical behavior, electronic and ^^tule of 
tures methods of preparation, reactions, and no 
some of the more common elements and their compounds as 

well as some of the better-known transition and ' ‘?£,n and study 
elements. The laboratory deals with the preparation and study 

of some of the more interesting compounds. 


CH 209 


Analytical Techniques 

[CH 002] 


(1-3)2 


The fundamentals of analytical techniques,! n cl u d i n g basic 

gravimetric and volumetric measurements: and i Engineering 
Sons. Primarily for students mooring in Chemical Engmee g 

and Paper Engineering. 
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CH 


210 


Analytical Chemistry 


[CH 213] 

[Primarily for students majoring in chemistry] 


(3-6)5 


The fundamental principles of analytical chemistry, both 
qualitative and quantitative, including the separation, identifi- 
cation, and quantitative measurement of substances’ throuqh 
chemical methods, chromatography, ion exchange, micros- 
copy, fluorometry, and spectroscopy. 


CH 211 or 212 Quantitative Analysis (3-4)4 

[CH 002] 

[Primarily for students majoring in Plastics Technology] 

The fundamental principles of quantitative analysis. The 
principles and calculations of gravimetric and volumetric analy- 
sis, including some coverage of industrial applications. 


CH 213 


Properties of Electrolytic Solutions 

[CH 002] 

FOR CHEMISTRY MAJORS ONLY. 


(3-6)5 


An introduction to the reactions and phenomena occurrina 
in aqueous electrolytic solutions. Proton transfer, complexa- 
tion, precipitation and oxixation reduction reactions are studies 
quantitatively and in detail both from a kinetic and an equilib- 
rium standpoint. Instruction in fundamental analytical tech- 
niques is given as a tool for the later laboratory work, which 
mcludes conductometric studies, measurements of rate and 
equilibrium constants, and studies on coordination compunds. 
Extensive calculations involving all these phenomena are 
given, as well as those pertaining to the analytical methods. 

CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 202] ' 


A continuation of CH 202 laboratory involving additional 
aboratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 


CH 331 


Physical Chemistry 

[CH 213, MA 205] 


(3-3)4 


Sasic physical chemical approaches to studies of gages 

nhaL°L^ thermodynamics, solution properties, chemical and 
phase equilibria. For chemistry majors only. 


123 


CH 332 


Physical Chemistry 

[CH 331] 


(3-3)4 


CH 335-336 Principles of Physical Chemistry (3-3) (3-3)8 

CH [CH 206, MA 205] 

Similar to CH 331-332 but designed for students not major- 
ing in chemistry. 


CH 342 


Organic Qualitative Analysis 

[CH 202] 


(1-6)3 


Methods of identification of “unknown” organic sub- 
stances whose properties have been previously published 
the chemical literature. 


CH 403-404 


Chemistry of High Polymers (3-4) (3-4)8 

[CH 202, CH 332] 


The ohvsical and organic chemistry of monomers and 
oolvmers including a consideration of non-bonding forces, 
snectroscopic methods of structure determination, structure 
and DroDerty correlations, fractionation, thermodynamics, and 
mothnrla of molecular weight determination for polymers in 
^oTutfon the kinetics of condensation and addition polymenza- 
tion as apphed to polymers and copolymers, mechanism of free 
radical and Tonic polymerization, stereo-specific polymers, the 
chemistry of the more common polymers systems, and prepara 
tion of their corresponding monomers. 

CH 407-408 Advanced Studies in Chemistry Credits to be 

%ermis d sion of the Chairman of the Chemistry Division 

and the instructor] 

Advanced work in analytical, organic, inorganic physical 

or textile chemistry, including literature survey, laboratory 
work, and reports. 


CH 411 


Advanced Analytical Chemistry 

[CH 210, CH 332] 


(2-4)3 


Advanced analytical techniques bas ^ °" ^ysical- 
chemical principles and utilizing instrumental methods wher 
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ever applicable. The analytical use of complexes, radiant 
energy methods, electrochemistry, chromatography, polarogra- 
phy, analytical applications of radioisotopes, and physical 
methods of separation. 


CH 423-424 Advanced Organic Chemistry (3-0) (3-0)6 

[CH 202] 

Extension of first-year organic chemistry to include addi- 
tional classes of compounds and special topics. Emphasis is 
placed on synthetic methods, including the mechanism, scope, 
and limitations of the important name reactions in the field of 
synthetic organic chemistry. 


CH 431-432* Advanced Physical Chemistry (3-0) (3-0)6 

[CH 332 or equivalent] 

An extension of introductory physical chemistry for under- 
graduate majors and first-year graduate students in chemistry 
and related fields, with emphasis on classical and statistical 

thermodynamics as they apply to the various chemical phe- 
nomena. K 


CH 434 Colloid and Surface Chemistry (3-0)3 

[CH 331 or CH 335] 

Theory of colloidal systems including physical chemistry of 
surfaces, electrokinetic phenomena and molecular kinetic and 
optical properties of colloids. Consideration is also given to 
thin layers and to foams and emulsions including the prepara- 
tion of lyophobic colloidal systems, and the stability of lyopho- 
bic sols. 3 K 


CH 443-444 Advanced Inorganic Chemistry (3-0) (3-0)6 

[CH 332] 

A treatment of the structure and reactions of the inorganic 
elements and their compounds, with emphasis on physical- 
chemical principles. Included are such topics as wave mechan- 
ics and the theory of the chemical bond, spectroscopy, inor- 
ganic stereochemistry, crystal field theory, reactions in nona- 
queous solvents, coordination chemistry, and atomic structure, 
including the structure of the atomic nucleus. 
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CH 481 


Radiochemistry 

[CH 002, MA 205, PH 205] 


(3-3)4 


Fundamentals of radiochemistry, including radioactivity, 
atomic nuclei, nuclear reactions, reactors, and radiation de- 
tection and measurement, with emphasis on the use of radioa - 
th/e materials in chemical applications. Designed pr. manly for 
majors in chemistry and in allied fields. 


CH 484 


Elements of Radiochemistry 

[CH 002] 


(3-3)4 


A review of chemical principles as applied to radiochemis- 
trv including coverage of such topics as radioactivity, nuclea 
reactors, radiation chemistry, use of tracers in chem.cal appli- 
cation, and separation and study of fission products. 


CH 501 


Interpretation of Data 


(3-0)3 


Mathematical methods of analyzing, plotting, and inter- 
preting experimental data. Lectures and exercise. 


CH 502 Absorption Spectrophotometry and 

Color Measurement 


(2-3)3 


Theory and application of absorption spectrophotometry to 
the qualitative and quantitative analyses of che ^a su - 
stances in both transparent and opaque media in he u trav 
olet, visible, and near infrared ranges, including theories 
color, vision, and subjective color evaluation. 


CH 503-504 


Chemistry of High Polymers (3-0) (3-0)6 

[CH 202, CH 332] 

An introduction to the physical and ° r 9 anic chemistry of 
high polymers for graduate students. Similar to 
with additional assigned reading. 

CH 505-506 Techniques of Polymer Chemistry (0-4) (0-4)2 

A laboratory subject to be taken concurrently with CH 
503-504 and designed to acquaint a graduate student ma J°^ in 9 
in Polymer Science with the techniques used in the prepara- 
tion, characterization, and investigation of macromolecular 

substances. 
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CH 507-508 Chemistry Seminar (1-0) 

CH 509-510 Introduction to Polymer Physics (2-0) 


( 1 - 0)2 

(2-0)4 


Elements of chain statistics, bonding in polymer, segmen- 
ts and m °lecular motion, first and second order transitions 
rubber elasticity, viscosity, viscoelasticity, mechanics of net- 
work response, electrical and optical properties of polymers 
crystalline state in polymers. 


CH 512 Physical Chemistry of Surface-Active Agents (3-0)3 

A series of lectures on the physicochemical principles 
involved in the use of surface-active agents. The surface and 
bulk properties of the agents are studied and related to the 
over-all technical properties and uses. 


515 Advanced Laboratory Technique (1-3)2 

A study of the theory and application of the more advanced 
techniques and equipment in the preparation and purification 
of organic compounds, including high efficiency fractionation 
vacuum and molecular distillation, hydrogenation and reactions 
in inert atmospheres. 


CH 516 


Chemical Literature 


( 1 - 0)1 


Use of the chemical library, journals, reference works and 
other technical publications pertaining to chemical subjects. 
Exercises in finding assembling and using such data. 


CH 517 


Glass Working 


( 0 - 1)0 


Fundamental techniques in the preparation and assem- 
bling of glass apparatus. 


CH 521-522 Physical Organic Chemistry (3-0) (3-0)6 

[CH 424] 

$ 

r 0 i a ^H° ( de !r C0 , ncepts of molecular structure developed and 
related to the physical and chemical properties of organic com- 

e°e U d n fn S detaN nZafi0n e, ' eCtS ^ reaCti ° n mechanism s consid- 


CH 523 Organic Reaction Mechanisms and Structure (3-0)3 


Designed to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is placed on 
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bondinq substitution and elimination processes, stereochemis- 
try and conformational analysis. For graduate students only. 


CH 524 


Organic Synthesis 


(3-0)3 


Mechanism scope, and limitations of important selected 
and acylation. For graduate students only. 


CH 527-528 


Stereochemistry 


(3-0) (3-0)6 


The fundamental concepts of optical and geometrical iso- 
merism and the relationship of the stereo *"n e d S s " 

ical and chemical properties of organic compound . 

Offered in alternate years. 


CH 531-532 


Statistical Mechanics 
for Chemists 

[CH 539 or equivalent] 


(3-0) (3-0)6 


A continuation of the introductory statistical mecha " cs 
nresented in CH539. Current theories on such topics as con i g 
Oration of polymer molecules, rubber elasticity and solution 
structure, as well as principles of classical statistical mechan- 

ICS. 

CH 533-534 Quantum Mechanics for Chemists (3-0) (3 0)6 

rCH 539 or equivalent] 


A continuation of the introduction to 
in CH 539 Current theories on such topics as quantum m 
ical treatment of crystalline solids, imperfect gases and liquids, 
and electromagnetic susceptibilities. 


CH 535-536 


Advanced Topics in 
Physical Chemistry 


(3-0) (3-0)6 


Selected topics and recent advances in physical chemis- 
try. Setchon of topics is at the discretion of the instructor. 


CH 537 


Chemical Thermodynamics 

[CH 539 or equivalent] 


(3-0)3 


An advanced subject in chemical thermodynamics with 
pirmhasis on the recent mathematical developments in the 
description of chemical systems and with attention give 
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current experimental methods of obtaining thermodynamic 

data. The chemical and physical scientific literature is used 
extensively. 


CH 538 


Rhelogy 


(3-0)3 


The general principles of the deformation and flow of 
matter under stresses studied qualitatively and quantitatively. 
Hookean and non-Hookean elasticity and Newtonian and non- 
Newtonian flow related to the properties of materials espe- 
cially in the field of high polymers. 


CH 539 


Theoretical Chemistry 

[CH 443-444 or equivalent] 


(3-0)3 


The formal and group theoretical aspects of quantum 

chemistry particularly as they apply to molecular structure and 
reactivity. 


CH 540 


Chemical Kinetics 

[CH 432 or equivalent] 


(3-0)3 


The theoretical and empirical treatment of chemical 
kinetic data as well as the methods of obtaining these data. 
Determination of the order of reactions, factors influencing 
rates, application of rate studies in establishing hypotheses for 
reaction mechanism, collision theory, and absolute rate theory. 


CH 541-542 


Graduate Thesis 


Credits to be 
arranged 


An independent investigation of a problem by the student 
in conference with a faculty adviser and approved by the 

Department Head. A clear and systematic written presentation 
of the results is required. 

CH 543-544 Modern Inorganic Chemistry (3-0) (3-0)6 

Similar to CH 443-444 but designed specifically for gradu- 
ate students. Emphasis is placed on the theory of the chemical 
bond, bonding in complexes, coordination theory, spectro- 
scopic methods, non-aqueous solvent systems. 


CH 549 


Physical Chemistry of 
Macromolecules I. Theory. 


(3-0)3 
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dynamic and optical properties of solutions of polymers and 
polyelect roly tes^^^ Semester 1, 1968-1969) 


CH 551 
Physical 


Chemistry of Macromolecules II. 

[CH 549] 


Methods. 


(3-0)3 


An advanced treatment of various experimental methods 
involved in the determination of structural parameters o 
macromolecules. The treatment includes among others viscom- 
etry light scattering, thermal diffusion, ultracentrigugation, 
streaming birefringence and methods based on transport p 
nomena in the presence of electric field. 

(Offered Semester I 1969-1970) 


CH 553 Organic Chemistry of Macromolecules (3-0)3 

[CH 403, CH 424] 

An advanced study in polymer science concerned with 
modern theoretical concepts and including mechanisms of for 
mation and degradation of macromolecules. 

Offered in alternate years. 


CH 554 


Stereochemistry of Macromolecules 

[CH 404, CH 424] 


(3-0)3 


Stereochemical factors affecting the formation and proper- 
ties of macromolecules. 

Offered in alternate years. 


CH 561-562 Advanced Organic Synthesis (3-0) (3-0)6 

[CH 523-524 or equivalent] 


The application of known organic reactions to the syn- 
thesis of chemical species in such fields as the terpenes, ster 
oids alkaloTs. antibiotics, and selected heterocyclic denva- 


tives. 

Offered in alternate years. 


CH 564 


Organic Qualitative Analysis (1-6)3 


Similar to CH 342 but designed for graduate students 
majoring in chemistry. 
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CH 565 


Heterocyclic Chemistry 


(3-0)3 


Classification, nomenclature, structure, synthesis, and util- 
ity of the more important classes of heterocyclic compounds. 
Offered in alternate years. 


CH 568 


Structural Analysis 


(3-0)3 


Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass 
spectroscopy, ultraviolet spectroscopy, infrared spectroscopy, 

nuclear magnetic resonance spectroscopy, and optical meth- 
ods. 

CHEMICAL ENGINEERING 

CN 203 Introduction to Chemical Engineering (3-0)3 

[CH 002, MA 108] 

Introduction to the fundamentals of chemical engineering. 
Curve plotting, elements of kinetics and chemical equilibria 
development of flow sheets, and introduction to mass balances.’ 
Analysis of two chemical processes. 


(3-0)3 


CN 204 Industrial Stoichiometry 

[CN 203, MA 206 taken concurrently] 

Mass and energy balances, including phase separation 
and thermochemistry. Applications to chemical engineering 
processes. Development of unsteady-state concepts. 


CN 303 


Chemical Engineering I 

[CN 204] 


(3-0)3 


The Unit Operations concept. Study of Fluid Flow and Heat 
Transfer and evaporation. 


CN 304 


Chemical Engineering II 

[CN 303] 


(3-0)3 


Mass Transfer Operations of Absorption and Extraction 
Distillation, Humidification and Drying. 

CN 311 Chemical Engineering Thermodynamics (3-0)3 

[CN 303 taken concurrently] 

Application of the first and second laws of thermodynam- 
ics to chemical engineering problems. Heats of reaction and 
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^nthainv chanaes as a function of temperature; fugacity and 
activity^ state properties; homogeneous and heterogeneous 
equilibria; electrochemical effects. 


CN 313 or 314 


Industrial Instrumentation 

[CN 204] 


(3-0)3 


Modern methods of measurement and control of the more 

tics of final control elements; close-loop control systems, an 
process characteristics and their effects upon the select, on of 
the correct mode of control. 


CN 403 


Reactor Design and Kinetics 

[CN 304] 


(3-0)3 


Review of principles underlying rates of 
mattpr and enemy effect of temperature and catalysis on 
chemUTreactions; application to design of chemical reactors. 

CN 407 Engineering Analysis of^Chemical Processes (3-0)3 

A Qualitative and quantitative analysis of selected chemi 
cal promises from a" chemical engineering and economic 
standpoint. Reports and plant visits. 

CN 408 ,,nn (3 '° )3 


Engineering Materials 

[Approval of instructor] 


Study of materials for engineering and construct on pur 
poses from the standpoint of physical and chemical structures 
corrosion economics and end use requirements Corrosion 
principles, structures of metals, polymeric materials and 
non-metallic inorganic materials. 

CN 410 Process Analysis and Plant Design (3-0)3 

[CN 304] 

„„ ssss a»« sss 
bsr. mss sss&sxzz 

putations. 
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CN 411-412 Unit Operations Laboratory (0-6) (0-6)4 

[CN 304] 

Experimental projects involving various unit operations. 
Both group and individual projects. Written and oral reports 

and required. Possibility of individual original research for 
selected students. 


CN 501-502 


Graduate Thesis Credits to be 

arranged 


Every graduate student is required to write a thesis on 
onginai research work done under the supervision of a senior 
s a member. This thesis must be approved by an examininq 
committee appointed by the Department Head. 


CN 503 or 504 Absorption and Extraction 

[CN 304] 


(3-0)3 


Principles of separation; phase diagrams and multicompo- 
nent mixtures; mathematics and graphical solutions to mass 
transfer problems. 


CN 505 or 506 Colloid Chemistry for (3-0)3 

Chemical Engineers 

[CN 304] 

Colloid chemistry principles applied to chemical engineer- 
ing process problems; zeta potential and its applications; spe- 
cific problems involving surface chemistry and physics. 

CN 507 or 508 Corrosion and Electrochemical (3-0)2 

Principles 

[Approval of instructor] 

Electrochemical principles and physical chemistry relatinq 
to the corrosion of metals. Materials of construction and design 
based on these principles. a 


CN 509 Mathematics for Chemical Engineers (3-2'4 

[CN 403, CN 410] 

Applications of mathematics to chemical engineering 
problems; unsteady state equations and problems; special 
graphical solutions; use of computer for solution of compli- 
cated problems; specific real engineering problems. 
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CN 


511 or 512 Structure and Properties of Matter (3-0)3 


Fundamental properties of matter as they relate to chemi- 
cal engineering problems. Materials of construction Rheologi- 
cal properties of polymeric materials and their application 

chemical engineering. 


CN 514 


Advanced Economic Balance 

[CN 410] 


(3-2)4 


Detailed study of several processes from the standpoint of 
optimization and economics of design. Group design of a spe- 
cihcThemTca" plant. Use of computers in solutions of design 

problems. 

CN 517 or 518 Advanced Distillation (3 0)3 

[CN 503 or 504] 

Review of principles of mass separation; applications to 
multicomponent distillation. Design of columns and analysis of 
specific systems. 


CN 523 or 524 


Advanced Chemical Process 
Analysis 

[CN 407] 


(3-0)3 


Detailed study of several commercial processes from the 
stand D pofnl oVengineering principles and economics Econom- 
ics and interrelationships of the chemical industry Analysis of 
specific real problems. Factors involved in determination ot 
best design from several alternatives. 


CN 525 or 526 


Advanced Heat Transfer 

[CN 304] 


(3-0)3 


Review of principles of energy transport. Specific prob- 
lems in convection and radiant heat transfer. Mathematical 
treatment of unsteady-state heat transfer. 


CN 530-531 Chemical Engineering Seminar (1-0) (1-0)1 

Required of all graduate students. 
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CN 532 or 533 Applications of Computers (2-3)3 

[Approval of Instructor] 

Use of computers in the handling of engineering data. 
Development of techniques used in optimization problems and 
in plant design. Analysis of when and where to use computers 
in efficient solution of engineering problems. 

CN 534 or 535 Special Chemical Engineering Credits to 

Projects be arranged 

[Approval of Instructor] 

Special projects laboratory undertaken by a student to 
expand his knowledge in specific fields not necessarily related 
to his thesis. Content of project and hours assigned must be 
approved by Department Head. 


ECONOMICS 


EC 201 


Economics I 


(3-0)3 


Th® foundations and nature of economic principles 

National income, money and banking, and monetary and fiscal 
policy. 3 


EC 202 


Economics II 

[EC 201] 


(3-0)3 


Price and production theories, the distribution of income 

comparative economic systems, and a brief survey of economic 
doctrines. 


EC 211-212 Economic Statistics I and II (3-0) (3-0)6 

Topics covered include measures of central tendency, dis- 
persion, frequency distributions, probability distributions, tests 
of hypotheses, regression analysis, multiple and partial correla- 
tion, time series, seasonal variations, index numbers, and anal- 
ysis of variance. 


EC 301 Economic Development of the United States (3-0)3 

A study of the influence of science and technology upon 
the economic development of the United States. 
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EC 302 


Labor Economics 

[EC 202] 


(3-0)3 


The effect of American capitalism on the position of labor. 
The Tise of union organization and the factors in ,ts growth. 
t Ho in thp labor force money and real wages, wage prob 
lems and" wage diffSais, problems o, hours and working 
conditions, and causes and remedies for unemployment. 


EC 303 


Microeconomic Theory 

[EC 202] 


(3-0)3 


An advanced examination of price and production theory, 
the theory of the household and the firm. 


EC 304 


Macroeconomic Theory 

[EC 202] 


(3-0)3 


An analysis of Keynesian and post-Keynesian theory. 
National income accounts, monetary and fiscal policy, and 
econometric models. 


EC 402 


Government and Business 

[EC 202] 


(3-0)3 


An examination of federal, local and state controls on busi- 
nessactivity, with emphasis on the economic interpretation of 
"he various statutes and court decisions involving business. 


EC 403 


International Trade Theory 

[EC 202] 


(3-0)3 


The classical and modern trade theories. International 
payments, exchange and trade controls, and international trade 

policy determinants. 


EC 404 


Comparative Economic Systems 

TFC ?021 


(3-0)3 


Income distribution and resource allocation in centrally- 
Dlanned as opposed to market-oriented economics. Em P h ®®'® 
on output decisions, role of price, problems of consistency a 
efficiency, success indicators, and incentives. 


EC 407 


Econometrics 

[EC 212, 304] 


(3-0)3 


The course will provide the student both theoretical and 
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empirical knowledge of econometrics. Methods of handling 

data, quantative empirical estimates, and tests of economic 
theory. 


EC 408 


History of Economic Thought 

[EC 303J 


(3-0)3 


Analysis of the development of economic theory; emphasis 
on the rise of classical economic thought. 


EC 409 


National Income and Business Cycles (3-0)3 

[EC 202] 


Analysis of the relationship between national income, total 
spending and the price level. The nature and cause of changes 
in the level of business activity. Business cycle theories, fore- 
casting and the problems of instability. 


EC 410 


Economic Development of Less 
Developed Countries 

[EC 202] 


(3-0)3 


The role of capital (private and social), technology, labor, 
government, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 
marginal product, disguised unemployment and overpopulation 
theories. Critical analysis of development strategies. 


EC 411 


Public Finance 

[EC 202, BA 332] 


(3-0)3 


Study of alternative methods of financing non-market 
enterprises. Special emphasis on the tax and expenditure poli- 
cies of federal, state and local governments. 


EC 412 


Managerial Economics 

[EC 202] 


(3-0)3 


An economic approach to management decisions. This 
subject draws upon economic analysis to help formulate policy 
in such matters as capital budgeting, multiple product deci- 
sions, demand analysis and competitive action. 


EC 414 


Engineering Economy 

[EC 202] 


(3-0)3 


The significance of the economic aspects of engineering. 
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The economic feasibility of engineering projects, capital 
replacement problems, break-even analysis, depreciation and 
obsolescence, and operational economy. 

EC 500 Research Seminar (3-0)3 

[Permission of Department Head] 

An honors course to permit the advanced student to do 
research in topics of special interest in economics under fac- 
ulty supervision. 

ELECTRICAL ENGINEERING 

EE 201-202 Introductory Circuit Theory (4-0) (4-0)8 

[MA 108, PH 104] 

An introduction to the study of the mathematical and physi- 
cal aspects of electrical circuits in which radiation in the form 
of electromagnetic waves does not play a major role. Kirch- 
hoff’s laws, Thevenin’s theorem, reciprocity, and other network 
theorems, funicular diagrams, complex algebra, coupled cir- 
cuits, sinusoidal steady-state and transient behavior are dis- 
cussed. 

EE 205-206 Basic Electrical (0-3/2) (0-3/2)1 

Engineer Laboratory 

[EE 201 taken concurrently] 

Experimental work designed to acquaint the student with 
electrical instruments and the techniques of electrical meas- 
urements and to provide experimental verification of the behav- 
ior of passive electrical circuits. 

EE 211 Fundamentals of Electricity (3-0)3 

An introduction to electric circuits for students not major- 
ing in Electrical Engineering but who have a background in 
basic principles of electricity and magnetism. Direct-current 
circuits, network theorems, energy storage elements, solution 
of equilibrium equations, complex impedance, analysis of 
steady-state a.c. circuits, two-terminal networks, and two- 
terminal-pair networks. 

EE 212 Introductory Electronics (3-0)3 

[EE 211] 

A background subject in electronics for students not 
majoring in Electrical Engineering, presenting the properties 
and uses of vacuum tube and semiconductor devices. 
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EE 214 Electrical Machinery Laboratory (0-3)1 

[EE 21 1 J 

[Not open to students majoring in Electrical Engineering] 

An introductory laboratory course primarily devoted to the 
measurement of terminal characteristics of electrical machi- 
nery. 

EE 301-302 Electronic Devices/Models (4-0) (4-0)8 

[EE 202] 

Basic concepts, techniques, and methods of analysis of 
electronic devices, with particular emphasis on the break-point 
method, piecewise linerization, and active circuit theory. Diode 
operation, rectification, amplification, and RC/RL wave- 
shaping. Single-stage, multistage, power, and tuned amplifiers 
are discussed with consideration of gain, bandwidth, and fre- 
quency response. 

EE 306 Electromagnetic Theory (4-0)4 

[MA 313] 

Electricity and magnetism presented from the field theory 
point of view, using vector analysis and Maxwell’s equations. 
The static electric field in polarizable and conducting media, 
static magnetic fields of steady electric currents and ferro- 
magnetic materials; time-changing electric and magnetic 
fields, magnetic induction, electromagnetic waves and energy 
flow, and boundary value problems. 

EE 309-310 Electronic Devices Laboratory (0-3) (0-3)2 

[EE 206; EE 301-302 taken concurrently] 

An intermediate laboratory course in which the experi- 
ments are designed to stimulate an appreciation for the limita- 
tions of basic electronic equipment. The experiments are 
closely coordinated with allied courses and provide experimen- 
tal verification of the properties of electronic devices and cir- 
cuits. 

EE 315 Network Analysis (4-0)4 

[EE 202, MA 206] 

Complete solutions of linear passive networks; power and 
energy associated with arbitary excitation functions; Fourier 
and Laplace transformations and a comparison of network 
analysis by these methods with the classical differential equa- 
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tion aooroach; numerical evaluation methods using impulse 
train techniques; and convolution in the time and frequency 
QoiontpH tonics from the theory of determinants, matri- 
oeT li'neff UansforXtfons and quadratic forms and functions 
of a complex variable emphasizing the basic aspects for analy- 
sis problems. 


EE 317 


Digital Computers 
Applications and Programming 


(2-2)4 


The ohvsical principles and instrumentation of digital com- 
pute^s and their application to problems in science and eng,- 
neering. Programming methods and techniques. 


EE 323 


Electrical Energy Conversion 

[EE 211, MA 205] 


(3-2)4 


The generation, control, utilization and conversion of 
electrical energy. 

cc 351 Industrial Electronics (3-°)3 

TNot open to students majoring in Electrical Engineering, 
'Mechanical Engineering, Physics, or Textile Eng.neer.ng] 
The principles of alternating currents as a background or 
the understanding of electronic circuits; t e ® s 

vacuum and qaseous-tube characteristics and of circuits con 
taining such tubes for the purpose of rectification, amplification 
and oscillation; and industrial photoelectric and time delay 

relays. 

EE 355 Electrical Controls and Power Circuits t 2 ’ 1 ) 3 

[Not open to students majoring in Electrical Engineering] 

Power requirements in single-phase and three-phase 
power circuits; operating characteristics of var '°us types o 
direct-current and alternating-current motors and generators, 
manual and automatic electric controls including photoelectric 
" hme delay relays, and motor control. Laboratory work- 

shop. 


EE 401-402 


Feedback Control Systems and (3-0) (3-0)6 

Their Components 

[EE 315] 

The various methods of analysis and design of feedback 
control systems, including the time-domain, f^quency-dornmm 
and root-locus approaches. Some coverage of control syste 

components is included. 
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EE 403-404 Microwave Electronics (3-0) (3-0)6 

[EE 306] 

Elements of electromagnetic theory, transmission lines, 
inpedance matching, waveguides, generation and focusing of 
high-current electron beams with electric and magnetic fields, 
electron optics, velocity modulation, space charge wave propa- 
gation and traveling wave interaction with electron beams with 

application to microwave amplifiers and oscillators, and anten- 
nas. 

EE 409-410 Applied Electronics Laboratory (0-4) (0-4)4 

[EE 310] 

The purpose of this laboratory is to give the student an 
experimental familiarity with the nature, application and per- 
formance of various electronic devices. Emphasis is given to 
methods of electrical measurement and the preparation of 
technical reports. 

EE 411-412 Logical Design of (3-0) (3-0)6 

Digital Computers 

[EE 301 or Permission of Instructor] 

Foundations for the complete design of digital computer 
subsystems, such as the arithmetic unit, computer memory, 
control, and input-output equipment with emphasis on basic 
circuity as well as the logical tools: flip-flops, shift-registers, 
logical gates, add magnetic core memories. Boolean algebra 
system synthesis, coding, and error detection. 

EE 415-416 Electronic Amplifier Circuits (3-0) (3-0)6 

[EE 302, EE 315] 

An integrated treatment of the analysis and design of 
vacuum tube and transistor amplifier circuits with emphasis on 
the design of such circuits. The majority of circuits considered 
are of the small-signal catergory, i.e., Class A operation. 

EE 423 Analog Computer Technology (1 1/2-1 1/2)3 

< [EE 315] 

Logical structure of analog computers; methods of prob- 
er y Preparation; study of computer components, input and 
output devices, lectures and laboratory workshop. 

EE 425-426 Wave Shaping and Generation (3-0) (3-0)6 

[EE 302] 

Principles and methods of wave shaping and wave genera- 
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tion using active and passive elements Timing switching, 
memory devices, oscillation, and wave shaping. Free use is 
made of piecewise-linear approximation, the break-point 
method, and/or the assumed diode state in conjuction with 
linear network theory. Particular emphasis is given to model 
representation and its analysis. 


EE 429 


Network Synthesis 

[EE 315, MA 313] 


(3-0)3 


A review of methods of analysis useful in the study of sig^ 
nais- systems and their response; impedance and admittance 
properties relating the frequency and time domain aspects o 
nhvsical circuit behavior; linear passive network theory, 
emphasizing the synthesis aspects; fundamental works o 
Foste*Cauer Brune, Darlington, and Guillemm applied to the 
design of networks having a prescribed driving-point and trans- 

fer characteristics. 


EE 431-432 


Special Topics in Electronics (3-0) (3-0)6 

[Permission of Instructor] 

An analytic consideration of one or more special topics 
selected from recent developments in the field of electronics. 


EE 433-434 


Electro-Optical Analogues 

[EE 302, EE 315, MA 313] 


(3-0) (3-0)6 


A review of linear system analysis, i n <= I u d i n g ® r 

sis as applied to the analysis of linear electrical and optica 
systems w P ith emphasis on the similarities of the two classes of 

systems. 


EE 437-437 


Introduction to Optical 
Information Processing 

[EE 306, EE 315] 


(3-0) (3-0)6 


Principles of optical propagation as described by the > Fres- 
nel-Kirchhoff Integral and the Rayleigh Integral concept, of 
transform theory as applied to optical imaging systems, trans 
form theory of conjugate focal plane of lenses in coherent op i- 
cal systems geometrical optics as described by Newtonian 
lens formulae 9 and principles of holographic three-dimensional 
wavefront reconstruction. 


EE 441-442 


Systems Engineering (3-0) (3-0)6 

[Permission of Instructor] 

Basic problems in communications systems, including AM, 
FM, PCM, radio and microwave transmission. The sy 
point is emphasized. 
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EE 445-446 


Analog and Digital (3-0) (3-0)6 

Devices and Techniques 

[For EE 445: EE 301] 

[For EE 446: EE 445 or Permission of Instructor) 

A survey of analog and digital devices and techniques. 
Primary emphasis in on general techniques although conven- 
tional analog and digital computers are discussed extensively 
as examples of the application of the techniques. Operational 
amplifiers, multipliers, amplitude and time scaling, machine 
organization, number systems, Boolean algebra, arithmetic 
operations, memory devices, analog to digital conversion, and 
digital to analog conversion are discussed. 


EE 447-448 


Communications Theory (3-0) (3-0)6 

[Permission of Instructors] 


A discussion of statistical communications problems. Par- 
ticular topics include signal theory, Fourier analysis, power 
spectrum and correlation functions, sampling theorem and 
introduction to probability theory. Statistical properties and 
measures of information, channel capacity and fundamental 
coding theorems are also discussed. 


EE 450-451 Teaching Electrical Engineering (3-0) (3-0)6 

[Permission of Instructor] 


For qualified high standing students interested in teachina 
as a career. Laboratory, tutorial, or classroom teaching under 
the supervision of a faculty member. Students selected by inter- 
view Total enrollment limited by the availability of suitable 
teaching assignments. 


EE 501-502 


Applied Statistics 

[Permission of Instructor] 


(3-0) (3-0)6 


Consideration of electromagnetic waves in physical media 
by statistical analysis methods. 

4 

EE 503-504 Solid-State Physical Electronics (3-0) (3-0)6 

[Permission of Instructor] 

term^n P f h th S i?r al H- n ] er ? retati0n ° f the P ro P erties of materials in 
etertr.vli h a dle . ectnc constant ' magnetic permeability, and 

Trie mete ? nd e UCtlvlty; dielectric - ferroelectric, and piezoelec- 
tric materials; diamagnetic, paramagnetic, ferromagnetic anti- 

rromagnetic, and ferrimagnetic materials; metals, serriicon- 
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ductors, and insulators; and applications to electrical engineer- 
ing devices. 


EE 505-506 


Microwave Electronics (3-0) (3-0)6 

[Permission of Instructor] 

Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, antennas, mlcr “ ave “^ 
lators and amplifiers, klystrons, magnetrons, and traveling 

wave tubes. 


EE 507 


Electromagnetics 

[EE 306] 


(3-0)3 


The following topics of EE 306 will be explored in greater 
depth Laplace's and Poisson’s equations in cylindrical and 
spherical coordinates, Green’s function and conformal map- 
ping In addition a consideration of the following will be made, 
antennas, propulsion in space, magneto-hydrodynamic waves, 
and coherence theory. 


EE 509 


Systems Analysis-Transformation 

[Permission of Instructor] 


(3-0)3 


Theory of functions of a complex variable. Applications of 
transform calculus to the solution of differential equations 
which arise in the treatment of mechanical, acoustical, thermal 

and electrical systems. 

E£ 5*10 Systems Analysis-State Variables (3-0)3 

[MA 533 or Permission of Instructor] 

State variable formulation and solution of differential 
equations which arise in the treatment of mechanical, acousti- 
cal, thermal, and electrical systems with consideration 
canonical forms for computer simulation. 


EE 511-512 


Dynamic Control Analysis 

[Permission of Instructor] 


( 3 - 0 ) ( 3 - 0)6 


The principles of electronic devices used for control and 
measurement in applied science and engineering. 


EE 521 


Automata Studies 

[Permission of Instructor] 


(3-0)3 


Mathematical foundation of automata including ^ 
istic logics, neuron analogs, Turing machines, and learm g 

theory. 
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EE 529-530 


Network Synthesis 

[Permission of Instructor] 


(3-0) (3-0)6 


, The formulation of the fundamentals of network theory- 
establishing realizability conditions and synthesis techniques 
for vanous classes of networks and network functions; and 
methods for realizing one or more networks whenever a func- 
tion of the given class is prescribed. 


EE 531-532 


Seminar in Electronics 

[Permission of Instructor] 


(1-0) (1-0)2 


Discussion by staff members and students of current tech- 
nical publications and topics of current interest in electronic 

physics' 6 ectromc en 9 in eenng, and related areas of applied 

EE 533-534 Special Problems in Electronics Credits to 

be arranged 

^ ° P h P ° rtU ( n , ity for ^^vidual study, under the direction of a 
staff member, of topics in or related to electronic engineering. 


EE 535-536 


Graduate Research 


Credits to 
be arranged 

tror ir r ® se f rch and thesis on some problem in elec- 
applied physics. '' engineerin ^ or certai " areas of 


EE 547 


Statistical Communication Theory 

[MA 484 or Permission of Instructor] 


(3-0)3 


A study of statistical communication problems. Particular 
opics include the description of signals and noise as stochas- 

C :,S^ mUm Sm00thin9 and » redicti °" statisti- 


EE 548 


Information Theory 

[MA 484 or Permission of Instructor] 


(3-0)3 


mitted hwlnw th ®. Probabilistic measure of information trans- 
mitted by information sources, the determination of the infor- 

Ham 0n | h ? nd l ln9 capacity of communication channels and fun- 
damental coding theorems. 
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IM 351 


INDUSTRIAL MANAGEMENT 

Motion and Time Study 


( 0 - 1)1 


The application of methods '-P^^^trsamphng, 

aXerator charts in terms of application to standard systems 
such as M.T.M. and Work Factor. 


IM 371 


Operations Research 


(3-0)3 


An analvsis of linear probabilities systems. Concurrent 

co^>g^stton n p rocesSs, P 'search 'procedures, 1=> ” ^ 
and other operating problems of systems. 


IM 483 


Statistical Quality Control 

[MA 383 or 384 or EC 212] 


(3-0)3 


Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of 
manufactured products and of raw materials. 


IM 494 


Computer Management 


(3-0)3 


The use of computers in management decision making. 
Programming of work on the Institute’s computer installation. 


IM 500 


Research Seminar 

[Permission of Department Head] 


(3-0)3 


direction of a member of the department. 

LANGUAGES AND LITERATURE 

LL 109-110 English for International Students (3-0) (3-0)6 

Trainina in exposition. Reading and evaluation of selec- 

to.’sas .. SSS' » . 

meet the English requirement for those tor wnom y 
second language. 
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LL 111-112 


English I and II 


(3-0) (3-0)6 


Introduction to literature through the essay non-dramati r 
prose fiction, poetry, and drama. Critical papers ° 

LL 209 Technical and Scientific Communication ( 3 - 0)3 

[LL 111-112] 1 ' 

Training in the theory, design, and organization of renortq 
in smence and industry. Preparation of written and oral reports 
for specific scientific and technical problems. P 


LL 213 


Introduction to English Literature 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the maior 
writers in the chief periods of English Literature to 1798. 


LL 214 


Introduction to American Literature 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the maior 
writers in the chief periods of American Literature from 1865. 


LL 215 


Introduction to American Literature 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the mainr 
writers in the chief periods of American Literature to 1865. 


LL 216 


Introduction to English Literature 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the maior 
writers in the chief periods of English literature from 1 798. 


LL 233 


Comparative Literature 

[LL 111-112] 


(3-0)3 


A consideration of at least six world classics as keys to the 
development of modern culture. ys " 
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LL 234 or 235 


Shakespeare 

[LL 111-112] 


(3-0)3 


•khakesDeare's chief tragedies, comedies, and chronicles. 
Consideration of Shakespeare’s views on the natu.e of ma . 


LL 259-260 


Elementary German 


(3-0) (3-0)6 


Fundamentals of grammar and basic vocabulary. Audio 

credit for the first semester without the second. 

Elementary Scientific German (3-0) (3-0)6 

lisiiiips 

credit for the first semester without the secon . 


LL 262-262 


LL 263-264 


Elementary French 


(3-0) (3-0)6 


An introduction to the study of the French language to 
develop a reading knowledge. ^raot^ce^n 

second For" students who have had less than two years of sec- 
ondary school training in French. 


LL 265-266 


Elementary Russian 


(3-0) (3-0)6 


An introduction to the study of the Russian language for 
No credit for the first semester without the secon . 


LL 267-268 Elementary Spanish (3 0) (3 0) 

language* as ^iMrd 9 and*spoke^k < as the first step in developing 
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wUhouUhe secJwid nd Writi " 9 ' N ° Cr6dit ,0r ,he " rst 

LL 269-270 Elementary Modern Greek ( 3 - 0 ) (3-0)6 

The fundamentals of the language will be studied with 
emphasis on vocabulary, reading, and writing. Stress will also 
be gwen to oral expression. No credit for the second semester 
without the first semester or its equivalent. 


LL 311 


Advanced Composition 

[LL 111-112] 


(3-0)3 


... An In * ensive c °urse in the rhetorical modes of exposition 
With emphasis on argumentation. Students will present and 
defend papers every two weeks. present and 


LL 313 


Introduction to Continental Literature 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from major Conti- 
nental writers through the Renaissance. J 


LL 314 Continental Literature Since the Renaissance ( 3 - 0)3 

[LL 111-112] 

Interpretation and criticism of selections from maior Conti 
nental writers of the Neoclassic through the modern pS 


LL 316 


The English Bible as Literature 

[LL 111-112] 


(3-0)3 


as MtIra e ture Veral mai " 9e " reS ° f Bib ' iCal li,erature considered 


LL 333 or 334 Problems of Philosophy ( 3 . 0)3 

ethics n and r ^ Cti h ° n -’° S °T e 0f the P^istent problems of 
thinkers metaphysics and the solutions offered by modern 


LL 341 or 342 


Satire 

[LL 111-112] 


(3-0)3 


an , ^ StUd y 3 ,lterar y genre. Selected readinqs from Horace 
and Juvenal through Orwell and Burgess. 


149 


, , o 4 A Modern Poetry ( 3 "°) 3 

LL 3 [LL 111-112] 

An inductive investigation into the trends of i ^^eaTs^ost' 
can and British poetry, with emphasis on Hopkins, Yeats, Pros , 

Eliot, Stevens, and Williams. 

(3-0)3 


LL 345 


Modern Irish Literature 

[LL 111-112] 


Irish writing from 1890 to the present, with special empha- 
sis on the works of Yeats, Synge, O'Casey, Joyce, O'Connor, 
and O’Faolain. 


LL 363-364 


Intermediate French 

[LL 264 or equivalent] 


(3-0) (3-0)6 


ofIhe m classroom, as far as student ability will permit. No credit 
for the first semester without the second. 


LL 365-366 


Intermediate Literary and 
Conversational Russian 

[LL 266 or equivalent] 


(3-0) (3-0)6 


An intensified study of the language, with increased oppor- 
tunitv for speaking and writing the language. Russian short sto- 

without the second. 


LL 367-368 


Intermediate German 

[LL 262 or equivalent] 


(3-0) (3-0)6 


Practice in oral and written expression with emphasis on 
idomatfc expression, training in syntax, and composition 
^pcond term devoted to selected reading and discussion 
significant works in prose and lyric poetry to acquaint t e s in- 
dent with outstanding authors, ideas, and move ™® n ^ t 
German literature. Tapes available for laboratory use. No credit 

for the first semester without the second. 


LL 369-370 


Intermediate Spanish 

[LL 268 or equivalent] 


(3-0) (3-0)6 


Intensified study of the language, with increased opportun- 


ist) 


\ty ior speaking and writing. Frequent opportunity for oral pres- 

writing « Sm ,? 9r °" ps - Readin 3 s Will include contemporary 
writings as well as selected masterpieces of Spanish literature 

Inane If f0r laborator y use - Spanish will be the lan- 

the classroom insofar as student ability permits. No 
credit for the first semester without the second. 

*LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excludinq drama and the 

novel), with emphasis on the relationship between the literature 
and the intellectual background. literature 


LL 436 


English Romantic Poets 

[LL 111-112] 


(3-0)3 


. „ c f os ® stud V of Wordsworth, Coleridge, Byron Shellev 

poets Tntcula^Trh Centered on the wa V s each of these 

poets articulates characteristically Romantic ideas. 

'LL 437 English Literature of the Victorian Period (3-0)3 

[LL 111-112] 

ag e Read i n n«f *io "t ° f selec ' ed P eo,r y and Prose of the Victorian 
age. Headings, lectures, and discussion. 

LL 467 or 468 Seminar in German Masterpieces (3-0)3 

Selected reading in German Literature from the sevpn 

nlficlnt r the ,wentieth century. Discussion and analysis of sig- 
?' f \ cant Ger , man novels, novellen, drama, and lyric poetry Mav 
be taken only upon recommendation of the instructor ^ V 


LL 471 


The Modern American Novel 

[LL 111-112] 


(3-0)3 


from^PP^ h°' th ! outstandin 9 American novelists 

and others WOrkS ° f Faulkner ' Hemingway, Wolfe, 


LL 472 


The Modern British Novel 

[LL 111-112] 


(3-0)3 


Conrad^nd^dlTfh 11 ° f n ° Vel in English literature from 

are read and V ^ ^ Se ' eCt8d n0vels 
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LL 473 


World Drama 

[LL 111-112] 


(3-0)3 


A survey of the main currents in world drama from early 
Greek drama to modern European drama. Se ected significant 
plays from the representative periods in the historical develop 
ment of world drama are read and discussed. 


LL 474 


Modern Drama 

[LL 111-112] 


(3-0)3 


An analysis of major forces in drama ' romthetimeonhsen 
to present. Selected representative plays are read and dis 

cussed. 


LL 476 


Nineteenth-Century British Novel 

[LL 111-112] 


(3-0)3 


The dominant literary form of the period stud es in a P 
sentative novel of each of the major novelists from Scott to 
Eliot, including Austen, Dickens, Thackeray and Emily B 


LL 482 


The American Short Story 

[LL 111-112] 


(3-0)3 


A critical survey 
American short story. 
Anderson, and others. 


of the growth and development of the 
Consideration of the works of Poe, Crane, 


LL 495 or 496 


Reading and Research (3-0)3 

[LL 111-112] 


Independent study under the guidance of individual mem^ 

bers of the department. Consideration for admission limited to 
Juniors and Seniors with ‘ B average. 


MATHEMATICS 

MA ioi Mathematical Analysis I 


(3-0)3 


Review of algebra, factoring, rectangular coordinates, 
functions and graphs, linear equations, exponents and radma^s 

tas 

right triangles. 
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MA 102 


Mathematical Analysis II 

[MA 101] 


(3-0)3 


Trigonometric functions of any angle, solution of oblique 
triangles, trigonometric formulas and identities, radian meas- 
ure, trigonometric curves, trigonometric equations, complex 
numbers, polynomials, equation and locus, straight line, circle, 
parabola, ellipse, hyperbola, curve sketching, parametric equa- 
tions, curve fitting, permutations and combinations, probability 
and determinants. H y 


MA 107 Calculus and Analytic Geometry (4-0)4 

Functions and graphs, equations of straight lines, the dif- 
ferentiation and integration of algebraic functions together with 
applications involving related rates, differentials, maxima and 
minima, Mean Value Theorem, areas, volumes, lengths of 
curves, areas of surfaces of revolution, center of mass, the 

theorems of Pappus, pressure, and work. 


MA 108 


Calculus and Analytic Geometry 

[MA 107] 


(4-0)4 


The differentiation of exponential, logarithmic, and trigon- 
ometric functions; integration by parts, integration by partial 
Tractions, integration by trigonometric substitution, and other 
integral forms; determinants, both second and higher order- 
properties of roots of higher-degree equations; the conics- 
translation and rotation of curves, hyperbolic and inverse 
hyperbolic functions, polar coordinates, parametric equations 
differentiation of vectors, and tangential and normal compo- 
nents of velocity and acceleration. 


MA 201 


Mathematical Analysis III (3-0)3 

[MA 102] 


Sets, set operations, logical statements, Boolean algebra 
decision making bodies, binary arithmetic, digital computers 
(design and operation), functions and managerial planninq 
functions and their use in economics and business, and mathe- 
matics of investment and finance. 


MA 202 


Mathematical Analysis IV 

[MA 201] 


(3-0)3 


Linear programming with graphs and ordinary algebra 
vec or a gebra and matrix algebra used in linear programming, 
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Qimnlex method transportation method, differential calculus 
limit concept and continuity of a function, integral calculus and 
applications of calculus in business operations. 


MA 205 


Calculus and Analytic Geometry 

[MA 108] 


(4-0)4 


The scalar and vector products of two or more vectors, 
lid analvtic qeometry, space curves, curvature, arc length, 
oartial differentiation, directional derivatives, gradient, c ain 
?uTe total I differential, the method of least squares, maxima and 
minima of independent variables, line integrals, multip 
oration and three-coordinate systems; series, including 
Maclau’rin, Taylor, and Fourier series, indeterminate forms, and 
. fnr ronveraence’ and complex functions including the 
Argand diagram DeMoivre's theorem, the Cauchy-Riemann 
equations, and logarithmic functions. 


MA 206 


Differential Equations 

[MA 205] 


(3-0)3 


The solution of ordinary differential equations and of par- 
tial differential equations of the first order and first degree and 
of forms in certain other orders and other degrees that len 
themselves readily to solution. Practical applications to chem- 
istry and engineering. 


MA 221-222 


Linear Algebra 


( 3 - 0 ) ( 3 - 0)6 


Basic properties of the real and complex number systems, 
introduction togroups, rings, fields. Linear transformations ar^d 
matrices in finite dimensional vector spaces. Inner p 
Applications to geometry. 


M A 301-302 


Advanced Calculus 
for Applications 

[MA 206] 


(3-0) (3-0)6 


Ordinarv differential equations, the Laplace transforma- 
tion numerical methods of solving differential equations, 
series, solutions of differential equations, boundary value pro 
lems and orthogonal functions, vector analysis, topics i 9 
er dlmensiona| 9 calculus, partial differential equations partial 
differential equations of mathematical physic , 
variable theory. 
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MA 307-308 


Advanced Calculus 

[MA 206] 


(3-0) (3-0)6 


Functions of one and several real variables. Metric 

Spaces. Basic theorems of analysis. Calculus of vectors and 
differential forms. 


MA 313 


Engineering Mathematics 

[MA 206] 

I For students majoring in Electrical Engineering] 


(4-0)4 


Vector analysis and complex variables with emphasis on 
applications in Electrical Engineering. 

MA 321 Modern Algebra (3-0)3 

[MA 222 or Permission of Instructor] 

A study of the basic structures of contemporary abstract 
algebra: groups, rings, modules, categories and functors 
Fields and Galois theory. 


MA 322 


Topics in Algebra 

[MA 321] 


(3-0)3 


Current topics in modern algebra. 

MA 334 Projective Geometry (3-0)3 

[MA 222 or Permission of Instructor] 

Foundations of Geometry. Homogeneous coordinates. Pro- 
jective spaces. Conics. Linear transformations. Surfaces. 

MA 359 or 360 Digital Computer Programming (3-0)3 

[Permission of the Instructor] 

An introduction to digital computer programming with con- 
centration on the preparation of programs in the Fortran pro- 
gramming language. The Institute’s IBM 1620 will be used for 
processing of practice problems. 


MA 361 or 362 Numerical Analysis 

[Permission of Instructor] 


(3-0)3 


Selected mathematical and numerical methods of solvina 
engineering problems, especially those suitable for the Insti- 
u e s IBM 1620; computer solutions of algebraic, transcenden- 
tal, and ordinary differential equations 
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( 3 - 0 ) ( 3 - 0)6 


MA 381-382 


Operations Research 

[Permission of Instructor) 


The use of decision models in industrial systems. Quantita- 
tive approach to industrial alternatives. Fundamentals of proba- 
bility and statistics, manufacturing and produchon models, time 
value of money, replacement analysis, statistical control, wait- 
ing line models, linear and dynamic programming, and theory 
of games. 


MA 383 or 384 


Statistical Methods 

[MA 108] 


(3-0)3 


The application of modern statistical techniques to the 
treatment of experimental data. Characteristics of distributions, 
significant differences, linear correlation, and analysis of vari- 
ance. Introduction to the planning of industrial experiments. 


MA 395-396 Mathematics Seminar (1-0) (1-0)2 

Reading, reports, and problem solving, pointing toward 
logical integration of the student’s undergraduate work. 


MA 405* or 406* Mathematical Statistics W-U)' 5 

[MA 205] 

Measurements of dispersion, theoretical frequency distri- 
butions, tests of goodness of fit and independence, partial an 
multiple correlations; permutations, combinations, and proba- 
bility; game theory. 


MA 411* Complex Variables I 

[MA 206] 


(3-0)3 


Complex numbers, point sets, and elementary functions, 
an introduction to analytic functions; classification of singulari- 
ties; line integrals; Cauchy integral formula; power series, and 
residues and poles. 

MA 412* Complex Variables II (3-0)3 

[MA 411] 

Conformal mapping, Schwarz-Christoffel transformation, 
applications, and further topics in Theory of Functions. 
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MA 431* 


Topology I (3-0)3 

IMA 307 or Permission of Instructor] 


Topological Spaces. Continuity. Compactness and Con- 
nectedness. Product and Quotient Spaces. Metric Spaces. The 
fundamental group. Topological groups. 

MA 432* Topology II (3-0)3 

[MA 431] 

Continuation of MA 431. 

MA 433* or 434* Matrix Algebra (3-0)3 

[MA 205] 


Algebra of vectors, matrices, and determinants; linear 
transformations; linear vector spaces; characteristic roots and 
reduction to diagonal form; quadratic forms; and applications 
to physics. 


MA 484* Probabilities 

[MA 205] 


(3-0)3 


Elements of combinatorial analysis, introduction to proba- 
bilities, random variables and expectation, law of large num- 
bers, central limit theorem, and elements of mathematical sta- 
tistics. 


MA 495-596 Mathematics Seminar (1-0) (1-0)2 

Reading, reports, and problem solving, pointing toward 
logical integration of the student’s undergraduate work. 

MA 505-506 Mathematical Methods (3-0) (3-0)6 

of Physics 

Elements of complex variables; Fourier and other trans- 
forms; ordinary differential equations and their classification 
and Frobemus and other methods of solution; partial differen- 
lal equations and their classification; boundary value prob- 
lems, Sturm-Liouville theory and eigenvalues; vector spaces- 
Green s functions and integral equations of the first and second 
kind; and introduction to group theory. 


MA 533 Matrix Theory 

[MA 205 or Permission of Instructor] 


(3-0)3 


Algebra of vectors, matrices and determinants; linear 
transformations and vectors, matrices and determinants; linear 
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(3-0)3 


transformations and vector spaces; characteristic values and 
diagonal forms; calculus of matrices, matric polymomials, 
matric differential equations and applications. 

MA 541 or 542 Fourier Series and 

Boundary Value Problems 

[MA 206 ] 

The Fourier series as a tool of analysis, orthogonal func- 
tions, convergence tests, the Fourier integral, partial differen- 
tial equations of physics, and boundary value problems. 

MA 575 or 576 Operational Mathematics (3-0)3 

[MA 206 ] 

The Laplace transform and its properties and uses, as in 
translation of a time function, and in convolution, differen ia- 
tion and integration. Elementary applications in the ana ysis o 
vibrations, deflections, and electric circuits; problems in partial 
differential equations; and Fourier transforms. 


MA 585 or 586 


Random Processes 
and Noise Theory 

[Permission of Instructor] 


(3-0)3 


Principles of random noise theory and optimum filtering. 
Development of the concepts of correlation function and power 
spectra for the detection of signals in noise. Illustration of the 
theory in some applications of circuits and computers with 
emphasis on the formulation of the noise problem, its mathe- 
matical solution, and the interpretation of the results for proper 
design of systems. 


MA 591 or 592 Graduate Thesis 


Credits to 
be arranged 


The graduate thesis covers an independent investigation 
undertaken by the student of a problem which is of interest to a 
member of the faculty and has the prior approval of the Depart- 
ment Head. The thesis must show ability and originality and 
must be a clear and systematic written presentation of the 

results. 


MA 595-596 


Mathematics Seminar 


Credit to 
be arranged 


Introduction to mathematical research through reading, 
reporting, and critical evaluation of assigned topics. 
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ME 104 


MECHANICAL ENGINEERING 

Design Graphics 


( 1 - 2)1 


The design process; sketching; pictorial methods; conven- 
tional representation; graphs, diagrams; presentation of ideas. 


ME 203 


Manufacturing Techniques 
and Communication 

[ME 104] 


( 2 - 1)1 


Communication, metrology and manufacturing processes 
in engineering. Precision of measurement; limits, fits and toler- 
ances; layouts; details and assemblies; fasteners; engineering 
materials; manufacturing methods; machine tool operations- 
shaping, forming and casting. 


ME 211 


Mechanics I 

[MA 108, PH 103] 


(3-0)3 


Vector concepts of force and the moment of a force- the 
equilibrium requirements for rigid and deformable bodies. 
Force and deformation analysis including statically indetermi- 
nate situations. The concept of stress and strain at a point. The 
stress-strain-temperature relations. 


ME 212 


Mechanics and Properties of Matter 

[MA 206 taken concurrently] 
[Primarily for EE Students] 


(4-0)4 


This course covers selected topics in Mechanics which are 
of fundamental importance to students majoring in Electrical 
Engineering. These include kinematics, Newton’s laws, work 
energy, free and forced harmonic oscillations, rotational motion 
of rigid bodies, stress and strain relationships, moduli of elas- 
icity and wave motion. The treatment is at the intermediate 


ME 215 


Analytic Mechanics I 

[MA 108, PH 103] 

[Primarily for CN, PL, and TE Students] 


(3-0)3 


Statics and an introduction to mechanics of materials. 

m ° n P ' C 0 S , m f C ude , vectors; forc e systems; moments; friction; 
n .° lner t |a > stress and strain in tension, compression, 

hons 10 ^ 100 ’ pnncipal stresses : and shear and moment rela- 


159 


MF 216 Analytic Mechanics II (3-0) 3 

' [ME 215] 

[Primarily for CN, PL, and TE Students] 

Dvnamics and mechanics of materials. Topics include 
, Hpfiection - eccentric loadings; column theories; kinemat- 
o® ties and rig?d bodies; kinetics of rigid bodies; pnnci- 
p, S es oTwork e a nergy 9 impulse, and momentum; and periodic 

motions. 


ME 220 


Mechanics of Materials I 

[MA 205, ME 211] 


(3-0)3 


Stress and deformation analysis of bodies under axial, tor- 
sionaTflexural, and combined loading. Compose matenals. 
Energy methods. Buckling. 

ME 261 or 262 Machine Tool Laboratory (1 2)1 

M [Primarily for IM and PL Students] 

The use of basic machine tools such as the lathe, shaper, 
drill oress and milling machine, as well as the uses of measur- 
ng in"rum a en?s threads, and gears. Lectures an d demonstra- 
tions cover topics such as pattern work, foundry practice, die 
casting, welding, gears, and gearing. 


ME 275 or 276 


Materials Science 

[CH 002 and PH 203] 


(3-2)3 


Materials for use in engineering applications are pre- 
sented in general terms of their mechanical behavior, the ther- 
modynamics of their structures, and their properties as re aped 
m their atomic and crystalline structure. The specific differ- 
ences and similarities between metals, polymers and ceramic 
are emphasized. 

ME 301 Mechanical Engineering Laboratory I (0-3)1 

[ME 220, ME 276, ME 309 Concurrently] 

Use of various testing equipment to establish material par- 
ameters used in solid mechanics analysis. Application to 
new and traditional structual materials. 


ME 309 


Dynamics I 

[MA 206, PH 104] 


(3-0)3 


Kinematics of a particle with respect to fixed and moving 
coordinate systems o, one, two, and three dimensions. The 
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dynamics of a particle, system of particles, and rigid bodies. 
Angular momentum and the inertial properties of rigid bodies. 

Euler s Equations. D Alembert’s principle. Impulse and momen- 
tum. 


ME 314 Mechanical Engineering Laboratory II (0-3)1 

[ME 342 and ME 382 Concurrently] 

Tests on various energy conversion devices in order to 
illustrate principles of thermodynamics and fluid mechanics. 
The student is encouraged to design his own method of experi- 
mentation to arrive at the required results. 


315 Applied Mechanics (3-0)3 

[MA 108, PH 103] 

[Primarily for IM Students] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, 

moments of inertia, and an introduction to dynamics. 


ME 320 Machine Design I 

[ME 220, ME 309] 


(2-3)3 


The principles of mechanics, and commonly used theories 
of failure are applied to the analysis and design of typical 
machine elements which are subjected to various loading con- 
ditions. Laboratory work requires the solution of comprehen- 
sive machine design problems that illustrate the close relation- 
ship between analysis and synthesis in design. Methods of writ- 
ing clear and coherent design reports are emphasized. 

ME 341 Thermodynamics I ( 3 - 0)3 

[MA 205, PH 203] 


A detailed development of the first and second Law as 
applied to an open and closed system in steady and unsteady 
How. Thermodynamic properties of pure substances, condensi- 
ble vapors and the perfect gas. The concept of entropy, reversi- 
bility, irreversibility, and availability. 


ME 342 


Thermodynamics II 

[ME 341] 


(3-0)3 


The application of the laws of thermodynamics to energy 
conversion cycles for vapors and perfect gases. Thermodyn- 
amic relations, mixtures and solutions, phase and chemical 
equilibrium, and the thermodynamics of compressible flow. 
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ME 344 


(3-0)3 


Heat and Power 

[MA 108, PH 104] 

[Primarily for IM Students] 

The principles of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
of power plants and heating and ventilating equipment. 

ME 345 Thermodynamics (3-0)3 

[MA 205, PH 203] 

[Primarily for TE Students] 

The fundamentals of engineering thermodynamics arre 
covered. Properties of fluids, and mixtures of gases and vapors. 
Application to power and refrigeration cycles; humidity prob- 
lems; combustion problems. 

M E 347 Elements of Thermodynamics (3-0)3 

and Heat Transfer 

[MA 205, PH 203] 

[Primarily for EE Students] 

A study of the first and second law of thermodynamics with 
application to systems and changes of state. Heat transfer by 
conduction, convection, and radiation. Steady and unstea y 

cases. 

ME 351 Measurement (3-0)3 

[EE 212, MA 206] 

A study of the basic concepts and principles associated 
with the use and design of instruments for measuring various 
physical quantities. Mode of operation, accuracy. Statistical 
methods for evaluation of reliability of measurements. The role 
of measurements in control systems. 

ME 372 Strength of Materials (3-0)3 

[ME 315] 

[Primarily for IM Students] 

The fundamentals of stress, including such topics as tor- 
sion, axial force, shear, bending moment, combined stresses. 

ME 374 Plastics Mold Design and Construction (1-2)1 

[ME 261 or ME 262] 

[Primarily for PL Students] 

A study of the basic types of plastic molding machines 
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along with the basic principles of mold design and construc- 
tion. The design and construction of simple molds is carried out 
by actual laboratory work for use on the plastic machines in the 
Department of Plastic Technology. 


ME 3 77 Elements of Materials Science (2-0)2 

[Primarily for IM and TE Students] 

Introduction to mechanical, electrical, thermal, and chemi- 
cal properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, 
strain hardening and solid solutions. Properties of ceramic 
phases and organic materials are considered together with 
reaction rates, corrosion, and stability of materials under serv- 
ice stresses. 


ME 382 Fluid Mechanics I (3-0)3 

[MA 301, MA 302 concurrently] 

Rigorous mathematical development of basic fluid 
mechanical relations; continuity, momentum, and energy equa- 
tions. Lagrangian vs. Eulerian approaches. Applications to 
inviscid and viscous, incompressible flows. Similarity and 
dimensional analysis. Boundary layer concepts and mathemati- 
cal description. Fundamentals of turbulence. Introduction to 
low speed aerodynamics. Development of angular momentum 
principles and their application to turbomachinery. 


ME 384 Fluid Mechanics 

[MA 205, PH 203] 
[Primarily for TE Students] 


(3-0)3 


ci ^ Ul ^. s ^ a ^ cs ! pressure and fluid forces, buoyant forces. 
Flow of ‘‘ideal” fluids. Equations of continuity and momentum. 
Potential flow. Dimensional analysis; tt -theorem. Flow of “real” 
fluids; viscous effects, boundary layer, drag, pipe networks, 
open channel flow. Fluid measurements, and turbomachinery. 

ME 415 Mechanical Engineering Laboratory III (0-3)1 

[ME 342, ME 382, ME 443 Concurrently] 


Continuation of ME 314. Experiments 
strate principles of thermodynamics, fluid 
transfer. 


designed to demon- 
mechanics, and heat 


163 


ME 41 6 Senior Project (0-3)1 

[Senior Standing] 

Direct engineering experience in planning, executing, and 
reporting of an individual project selected by the student in 
consultation with the M.E. Staff Members. 


ME 417 


Dynamics II 

[MA 302, ME 309] 


(3-0)3 


Work-energy relation. Conservative force fields. Impulse 
and Momentum. Conservation of energy. Generalized coordi- 
nates and Lagrange’s Equations. Vibrations of single and multi- 
ple degree of freedom systems. 

ME 419 Nondestructive Evaluation Techniques (3-0)3 

[Senior Standing] 

The nondestructive evaluation of materials and processes 
by penetrating radiations, such as sonic, magnetic, thermal, 
and electrical, and the abilities and limitations of each. Particu- 
lar emphasis is placed upon the analysis and correlation of the 
interactions of these energy forms with material properties and 
processes. Flaw detection; process improvement, control, and 
monitoring; and measurement of mechanical, physical, chemi- 
cal, and metallurgical properties. 

ME 421 Machine Design (2-3)3 

[ME 215, ME 216] 

[Primarily for TE Students] 

The application of the principles of mechanics to the 
design of typical machine elements, such as shafts, springs, 
screws, belts, clutches, brakes, bearings, gears, and cams. 
Theories of failure and methods of establishing working stress 
levels are considered. 

ME 422 Machine Design II (2-3)3 

[ME 320] 

A continuation of ME 320. Laboratory problems emphasize 
aspects of the overall design process; the use of the layout, 
(graphic), tool in machine design; the compromise between 
theoretical and practical considerations; optimum design crite- 
ria. 


164 


ME 430 


(3-0)3 


Design of Mechanical Systems 

[ME 320, ME 417, ME 497] 

Solution by the student of problems involving the analysis 
and synthesis of mechanical engineering problems with pri- 
mary emphasis on the area of applied mechanics and controls. 
A minimum of one major design project is completed under the 
supervision of M.E. staff members. Consideration of the design 
process including problem definition, solution synthesis, desiqn 
analysis, trade off and optimization. 


ME 441 


Statistical Thermodynamics (3-0)3 

[MA 302, ME 342] 


Statistical mechanics for systems of independent particles. 
Quantum mechanics for particle motion. Thermodynamic pro- 
perties of monatomic gases and solids, and polyatomic gases. 
Irreversible processes, Onsager relations. 

442 Design of Thermal Systems (3-0)3 

[ME 443, ME 497] 

Solution by the student of problems involving the analysis 
and synthesis of mechanical engineering problems with pri- 
mary emphasis on the area of thermal-transport science and 
controls. A minimum of one major design project is completed 
under the supervision of M.E. Staff Members. Consideration 
ot the design process including problem definition, solution 
synthesis, design analysis, trade off and optimization. 


ME 443 Heat Transfer 

[MA 302, ME 341, and ME 382] 


(3-0)3 


Mathematical theory and applications of steady and tran- 
sient heat conduction in solids. Heat transfer in convection and 
application to heat exchangers. Hydrodynamic and thermal 
boundary layer theory. Development of thermal radiation theory 
and its application to heat exchange with and without absorb- 
ing gases. Combined heat transfer by conduction, and radia- 


ME 445 Heat Transfer 

[MA 206, ME 345, ME 384] 

[Primarily for TE Students] 


(3-0)3 


General heat transfer fundamentals and methods of analy- 
sis for problems involving conduction through solids during 
both steady state and transient conditions, heat exchange by 
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thermal radiation, free convection, forced convection, finned 
surfaces, tube bundles and heat exchangers. 


ME 446 Energy Conversion (3-0)3 

[EE 212, MA 302, ME 441 and ME 443] 

Concepts of thermodynamics pertaining to energy conver- 
sion. Solid-state phenomena involved in conversion processes; 
energy forms, equations of state, and energy fields. Conversion 
methods using thermal cycles, thermoelectric devices, ther- 
mionic devices, magnetohydrodynamic generators, fuel cells, 
and photoelectric principles. Introduction to electromechanical 
energy converters. The concept of efficiency, and losses in 
these systems. 

ME 452 Applications of Numerical Analysis (3-0)3 

[MA 359, or 360; Senior Standing] 

Iterative solutions of transcendental equations. Rapidity of 
convergence and estimate of error. Method of least squares. 
Extrapolation to the limit. Numerical differentiation. Numerical 
and Gaussian quadrature. Romberg integration. Numerical 
solution of first order, ordinary differential equations. Predictor 
and corrector formulas. Finite difference solutions of second 
order, partial differential equations. Applications to problems in 
fluid mechanics, solid mechanics, and heat transfer. Solutions 
set up and carried out on digital computer. 

ME 468 Fluid Machinery (3-0)3 

[ME 382] 

Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
diminsional treatment). Cascade mechanics. Thin air-foil 
theory. Flow in three dimensions. Loss mechanism; boundary 
layers; cavitation. 


ME 472 Experimental Stress Analysis (2-3)3 

[ME 220] 

An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distributions by experimental methods. 
Photoelasticity, birefringent coatings, brittle coating, analogies, 
strain gage applications, rosette analysis. 
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ME 473 Mechanics of Materials II (3-0)3 

[MA 302, ME 220] 

The state of stress at a point; theories of failure by yield- 
ing; energy methods; inelastic buckling; buckling of tubes; 
shear center; unsymmetrical bending; curved flexural mem- 
bers; torsional resistance in non-circular sections. 

ME 475 Physical Metallurgy (3-0)3 

[ME 276] 

A detailed study of the theories discussed in materials sci- 
ence as they apply more specifically to metals. These include 
dislocation and slip phenomena, recrystallization and grain 
growth, diffusion, precipitation hardening, solidification of 
metals, martensite reactions, X-Ray diffraction and fracture. 

ME 482 Fluid Mechanics II (3-0)3 

[MA 302, ME 382] 

Extension of basic equations of motion and energy to invis- 
cid, compressible fluids. Acoustic equations. One-dimensional 
steady flows with area change. Fanno and Rayleigh flows! 
Normal and oblique shocks. Crocco’s theorem. Prandtl-Meyer 
expansion. General linerarized theory with applications. 
Method of characteristics. Introduction to real gas effects. 

ME 488 Environmental Conditioning (3-0)3 

[ME 443] 

The control of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration 
cycles, heating, humidification, dehumidification and mixtures. 
Design of conditioned spaces. 

ME 493 or 494 Industrial Instrumentation (2-0)2 

[MA 108, PH 104] 

[Primarily for PL Students] 

Modern Methods of measurement and control of the more 
common process variables, such as temperature, pressure, 
liquid level, and fluid flow; response characteristics of mechan- 
ical, electric, and electronic instruments; modes of control; 
associated mechanical and electrical mechanisms; characteris- 
tics of final control elements; close-loop control systems; and 
process characteristics and their effects upon the selection of 
the correct mode of control. 
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ME 495 


Electromechanical Engineering 

[EE 212, MA 206] 
[Primarily for TE Students] 


(3-0)3 


Characteristics of electromechanical transducers and their 
associated circuitry as employed in the measurement of acce- 
leration, velocity, displacement, stress, strain, thickness, mass, 
weight, frequency, time, and level of intensity. 


ME 497 


Automatic Control Systems I 

[EE 212, MA 302, ME 351] 


(3-0)3 


Concept of open and feedback control systems. Use of 
block diagram and transfer functions for system representation. 
Analytical techniques for evaluation of system performance, 
transient and steady state response, stability and compensa- 
tion. Consideration of hydraulic, pneumatic and electromechan- 
ical control systems. 


ME 498 Automatic Control Systems II (3-0)3 

[ME 497] 

The design, analysis and application of hydraulic, pneu- 
matic and electromechanical control systems; regulators and 
servomechanisms; multiple loop systems. System improve- 
ment; treatment of nonlinear systems. 

ME 528 Kinematic Mechanism Synthesis (3-0)3 

[ME 309] 

Mechanism concepts, symbolic notations, coupler curves, 
and the Gruebler criterion. Planar linkage synthesis by geome- 
tric methods, synthesis of function generators and dwell link- 
ages, and the Euler- Savory equation. Analytic methods of syn- 
thesis, Freudenstein’s method, kinematics of spatial mecha- 
nisms, matrix representation of rotation, and general matrix 

methods of analysis. 

ME 562 Engineering Analysis (3-0)3 

[Senior Standing] 

A study of the methods used in engineering analysis with 
emphasis on the basic types of underlying mathematics. Prob- 
lem examples include both discrete and continuous systems 
encountered in the fields of solid mechanics, fluid mechanics, 
heat transfer, and electrical networks. 
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METEOROLOGY 


MY 201 or 202 General Meteorology 

[MA 108; PH 1041 


(3-0)3 


Atmospheric heat balance. Average distribution of temper- 
ature, water vapor, and air motion. Introduction to atmospheric 
thermodynamics and hydrodynamics. Anticyclones and air 
masses. Cyclones and fronts. Formation and distribution of foq 

clouds, thunderstorms, and tornadoes. Elements of tropical 
meteorology. MOc11 

MY 303-304 Atmospheric Physics (3-0) (3-0)6 

[MY 201 or 202; MA 205 Concurrently] 

HvHrIctt r t m0dyn ^ r I IICS ° f dry air ’ water vapor and moist air. 
ydrostatic equilibrium of the atmosphere and its stability. The 

equations of motion for the atmosphere. Thermal circulation 

Motion under balanced forces. Eddy viscosity. Introduction to 

numerical weather prediction and general circulation theory. 


MY 305 


Synoptic Meteorology 

[MY 201 or 202] 


(1-6)3 


Introduction to meteorological instruments and observa- 
tions and to weather analysis and forecasting. 


MY 306 


Physical Climatology 

[MY 201 or 202] 


(3-0)3 


Analysis of the physical processes producing the observed 

S“ 3 ' r ®f >hl . c distribution of climates and their variations with 

‘ ^ Ct a at '? ns 0f the radiation balance. The hydrological 
cycle. Introduction to microclimatology. y 

MY 401-402 Weather Analysis and Forecasting (0-9) (0-9)6 

[MY 305] 

Applications of the principles of atmospheric thermodyn- 

weathPr r hydrod y nan ? ics t0 analysis and forecasting of 
weather conditions in the troposphere and lower stratosphere. 

cx!c+ d J eS m D the structure > development, and motion of weather 
weather forec C astmg n techniques short a " d '°"9 range 
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MY 403 Physical Meteorology (3-0)3 

[MY 304] 

Solar and terrestrial radiation processes. Propagation of 
sound in the atmosphere. Propagation of light and other elec- 
tromagnetic waves in the atmosphere. Evaporation and con- 
densation processes. Atmospheric chemistry and air pollution. 
Physics of the high atmosphere. 

MY 405-406 Individual Studies (1-0) (1-0)2 

[MY 304] 

Research or literature survey on specific meteorological or 
climatological problems and submission of a written paper to 
the department. 

MY 407-408 Hydrometeorology (2-0) (2-0)4 

[MY 306] 

Study of the meteorological aspects of oceanography, lim- 
nology and hydrology; the interaction between the atmosphere 
and oceans, lakes, streams, ground water, and vegetation. 

MY 410 Statistical Methods in Meteorology (3-3)4 

[MY 304] 

Frequency distributions and their properties. Sampling 
techniques and problems. Relationships between variables. 
Analysis of time series and of spatial variation. Statistical fore- 
casting and forecast verification. Experimental design and 
factor analysis. 

NUCLEAR ENGINEERING 

NU 201-202 Introduction to Nuclear (3-0) (3-0)6 

Engineering 

A general review of atomic and nuclear structure, the pro- 
perties of nuclear radiations, and radiation measurement. 
Nuclear forces and nuclear structure. Neutrons and fission. 
Utilization of nuclear energy. Nuclear reactors. Fuels and fuel 
reprocessing. Health Physics and radiation protection. Acceler- 
ators. Fusion reactions and the long-term energy picture. 

NU 302 Radiological Health (3-0)3 

Nature, sources and effects of radiation. Mechanisms. 
Absorption and attenuation. Effect on living matter. Somatic 
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and genetic effects. Maximum permissible doeses and concen- 
trations. Dosimetry. Shielding. Ventilation. Contamination. 
Waste disposal. Regulations and compliance. 

NU 305-306 Nuclear Instrumentation (2-4) (2-4)8 

The first semester lectures cover the fundamentals of cir- 
cuit theory as applied to pulse circuits, and the laboratory 
covers the construction, testing, and evaluation of component 
circuits and instruments. The second semester lectures are 
devoted to the design and operating characteristics of detec- 
tors and their use with electrometers, ratemeters, scalers, and 
pulse height analyzers The laboratory work of the second 
semester is devoted mainly to the characteristics of detectors 
and associated measuring circuits. 

NU 405-406 Nuclear Reactor Engineering (3-0) (3-0)6 

Neutrons, cross-sections and fission. Steady state and the 
criticality condition. Reflected, homogeneous and heteroge- 
neous reactors. Fast reactors. Reactor control. Kinetics and 
reactivity effects. Control systems and instruments. Coolants 
and moderators. Fuels. Reactor Operations. 

NU 493-494 Advanced Nuclear Laboratory (0-6) (0-6)6 

Neutron activation experiments. Szilard Chalmer experi- 
ment. Measurements of slowing down lengths, diffusion 
lengths. Fermi Age. Effect of poisons in moderators as well as 
insertion of control rods. Experiments on reactor simulator 
including period measurements and effects of poison Experi- 
ments on accelerator and reactor. 

PAPER ENGINEERING 

PA 301 Engineering Analysis of Pulp Systems (3-0)3 

[CN 204] 

Lectures and problems concernined with the engineering 
design and technology of pulp manufacturing by all commercial’ 
processes. Discussion of bleaching chemistry and use of sec- 
ondary fibers. 

PA 302 Engineering Analysis of Paper Systems (3-0)3 

[PA 301] 

Discussion and study of engineering, design and econom- 
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ics of commercial methods of production of papers. Stock pre- 
paration; changes in physical and chemical properties of pulps, 
filling and loading of fibers; sizing, coloring and other addi- 
tives. Material and energy relationships of various processes. 

PA 307 Physical Testing and Analysis of Data (3-0)3 

Fundamentals of the mechanical and optical testing of 
paper and other materials. Discussion of engineering mechan- 
ics involved in various testing procedures. Statistical analysis 
of testing. Structure of material revealed by physical tests. 

PA 308 Pulp and Paper Laboratory (0-6)2 

[PA 301, taken concurrently with PA 302] 


Laboratory projects designed to illustrate problems 
involved in the processing of pulp and paper. Evaluation of 
TAPPI methods. Chemical and physical analysis of pulps 

and papers. 

pA 4 0 3 Engineering Analysis of (3-0)3 

Converting Processes 

[PA 302, PA 308] 


Lectures and problems concerned with the engineering, 
design, technology and economics of paper and paperboard 
converting processes. Rheology of coating materials and engi- 
neering properties of materials. Mechanical, coating, impreg- 
nating, laminating and printing processes. 

p A 405 Converting Laboratory (0-6)2 

[PA 403 taken concurrently] 



Common techniques employed in converting paper and 
paperboard and use of TAPPI Methods in evaluation. Emphasis 
is placed on the colloidal and rheological properties of mate- 
rials used in coating. Detailed written and oral reports an 

required. 

PA 410 General Analysis of Paper Processing (3-0)3 

[PA 403] 


Specific discussion of problems involving engineering 
design of paper and paper products. Emphasis on structure of 
basic cellulosic fibers and changes which can be made in pro- 
perties. Colloidal chemical aspects of paper and pulp process- 
ing. Plant vistits in specialized subjects. Written and oral 

reports. 
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PA 501-502 


Graduate Thesis 


Credits to be 
arranged 

Every graduate student is required to write a thesis on 
original research work done under the supervision of a senior 
committee appointed by the Department Head. 

PA 503-504 Advanced Converting Processes (3-0) (3-0)6 

[PA 403, PA 405 j 

Specific converting processes. Analysis of coatinq pro- 
cesses: water- and solvent-based, extrusion and hot melts. 
Latest techniques used by the converting industry, involvinq 
mechanical and chemical operations. Engineering analysis of 
processes. Oral and written reports and plant visits. 


PA 505 


The Physics of Paper 

[Approval of Instructor] 


(3-0)3 


Structures of fibers from a fundamental viewpoint and their 
strength and other properties of sheets made from 
I. h ® s ® f ' bers - Comparison of cellulosic fibers and synthetic 
bers. Engineering properties of fibrous materials. 

PA 506 New Techniques in the Paper Industry (3-0) 

[Approval of Instructor] 

Lectures and discussion of new developments in enqineer- 
ing, design and application of physical and chemical principles 
the manufacture of paper and paper products. Economic 

reportY' S ° nS ^ pr0Cesses ' Plant visits - 0ral and written 


PA 508 


Advanced Paper Systems Analysis 

[PA 410] 


( 2 - 0)2 


Chemistry and engineering principles applied to nonfi- 

fry°hMers^^ n otheraddUives. akin9 * a ' Um ChemiS ‘ 

t 

PA 509 or 510 Economics of the Paper Industry (2-0)2 

[Approval of Instructor] 

An evaluation of the paper industry from an economic 

maters'll*' E ^.' na,l0ri of costs and availability of different raw 
materials, additives and finishing materials. Analysis of com- 

tion S S "° n ° f th ® P aper indus,r y and '‘s products. Evalua- 
tion of foreign competition. 
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PA 512 


Advanced Fiber Processing 

[PA 302] 


(3-0)3 


A study of fiber properties as related to fiber processing. 
Treatment of various theories of fiber processing. Discussion of 
rnecha^nical treatments of fibers on the wet and dry properties 
of papers made from these fibers. 

PA 530-531 Paper Engineering Seminar (1-0) (1-0)2 

Required of all paper engineering graduate students. 

PA 534 or 535 Special Paper Projects Cred ^ a ‘° g ^ 

[Approval of Instructor] 

Soecial Projects laboratory undertaken by a s | ude ^J° 
exoand his knowledge in specific fields not necessarily re 
to his thesis. Content of project and hours assigned must be 
approved by Department Head. 


PHYSICS 

PH 103 


Physics 

[MA 107 taken concurrently] 


(4-1)4 


Mechanics: kinematics; dynamics - inertia, mass momen^ 
turn force impulse, application of Newton s laws, inertial and 
noninertial frames of reference, work, energy, rotational kine- 
matics and dynamics, angular momentum, gravitation, elastic- 
ity and the dynamics of simple harmonic motion. 


PH 104 


Physics 

[PH 103 or equivalent] 


(4-2)4 


Heat and kinetic theory. Thermodynamics Carnot cycle, 
entropy. Elements of electricity: electrostatics, fields, flux, 
Gauss’ law, electric potential; dc circuits, magnetism. 

PH 203 Physics < 4 ' 2 > 4 

[MA 205 taken concurrently; PH 1U4J 

Electromagnetic induction, electric oscillations. Waves on 
Arinas mechanical waves, electromagnetic waves, physical 
optics*' and°basic geometrical optics. Introduction to modern 

physics. 
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KM ^° 5 Physics III (4-2)4 

[MA 205 taken concurrently; PH 104J 

Electromagnetic induction and oscillatory phenomena. 
Mechanical oscillators; traveling elastic waves; standinq 
waves; acoustical and optical wave phenomena, such as beats 
the Doppler effect, reflection, refraction, interference, and dif- 
fraction; polarization; and spectra. 


PH 206 


Physics IV 

[PH 205] 


(4-2)4 


Review of classical ideas; the restricted theory of relativ- 
ity; particle aspects of electromagnetic radiation; wave aspects 
of material particles; the hydrogen atom; many-electron atoms- 
x-ray spectra; nuclear accelerators; nuclear structure and 
nuclear reactions; and molecular and solid-state physics. 


PH 209 


Problems in Physics 

[PH 205 taken concurrently] 


( 1 - 0)1 


in . mthe careful analysis of physical situations and 

n their formulation, by way of the solution of the specific prob- 

em posed. Problems of a level comparable with that of the 
accompanying elementary course are solved, and may be in 
any portion of the field previously or concurrently studied. 


PH 210 


Practical Astronomy 

[MA 205] 


(3-0)3 


Coordinate systems, marine navigation, space navigation 
the gmv^tional potential, Keplerian orbits, and the rendezvous 
p oblem in space. The material is developed mainly through the 
solution of problems. y 


PH 244 


Optical Instruments 

[PH 205 taken concurrently] 


( 1 - 2)2 


Tde b ? S ' C ' aWS 0f optics and their application to various 
° P l' aal lns,rurn 4 ents used in industry, such as the microscope, 
cope, refractometer, and colorimeter. Considerable 

thenlkfroscope lab ° ratory work is placed on the general use of 


PH 257 


(3-0)3 


Electric Circuits 

[MA 205 taken concurrently; PH 104] 

A short course designed to cover the fundamentals of cir- 
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cuit theory Basic direct-current circuit theorems; simple tran- 
sit problems in a.c. circuits; steady-state solutions for he 
simDle series circuit; impedance and resonance, the parallel 
resonant circuit: admittance. Some mechanical analogs are 
Horiued The elementary theory of differential equations and the 
S* variable are developed where needed. Outside work 
emphasizes the application of the theory to the solution of 

problems. 


PH 293 


Laboratory Practice 

[Permission of Instructor] 


(1-3)2 


Practice in laboratory techniques, such as glass bl ° w ' n 9. 
simple machine work, and dealing with vacuum systems. The 
proper keeping of notebooks, the analysis and evaluation of 

data, and the writing of reports. 


PH 294 


Laboratory Practice 

[MA 205, PH 205] 


( 0 - 6)2 


Precision of measurements, zero-frequency and low- 
frequency measurements by both deflection and nuM methods 
amplifiers and tube electrometers, oscilloscope^ Geiger ( and 
proportional counters, magnetic measurements, an d electnca 
measurements in mechanics, heat, acoustics, optics, 
nuclear science. 

PH 311-312 Intermediate Mechanics (3-0) (3-0)6 

[MA 206; MA 301-302 taken concurrently] 

Kinematics of a single particle, an analysis of Newton’s 
laws of motion, the mechanics of a single particle in one and n 
more than one dimension, conservative and non-conserva iv 
forces, central forces, the mechanics of systems of part cl es 
from the points of view of Newton, Lagrange, and Hamilton, 
generalized coordinates and moments, the H ® mll,on ' a " ,UI J£' 
tion rotating rigid bodies, moments and products of inertia, 
principal axes, the theory of small oscillations, normal modes of 
vibration, and the vibrating string. 

PH 343-344 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 311-312 taken concurrently] 

Atoms as components of matter; particle beams i in electric 
and magnetic fields; and magnetic, optical, and electrical pro 
oerties of atoms. X-rays, photons and X-ray spectra, optical 
spectra, the special theory of relativity, the Schrodmger equa- 
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tion, and electron spin and multiplet spectra. Radioactivity, 
Rutherford scattering, nuclear radii, wave mechanics, cross 
sections, and nuclear reactions. 


PH 345-346 Atomic and Nuclear Physics (3-0) (3-0)6 

[MA 206, PH 206; PH 311-312 taken concurrently] 

The special theory of relativity; relativistic mechanics; 
scalar invariants, 4-vectors, and tensors; the Lorentz transfor- 
mation and particle collisions; an introduction to quantum 
mechanics; and the one-electron atom. The Pauli exclusion 
principle, atomic shell structure, the multielectron atom, and 
atomic spectroscopy; the Zeeman effect, the Stark effect’ and 
the Paschen-Back effect; basic properties of nuclei; charge, 
mass, and magnetic moments; radioactivity; and excited 
nuclear state and nuclear reactions. 

PH 347 or 348 Physical Optics (3-0)3 

[PH 353 or 354] 

The theoretical and experimental aspects of the phe- 
nomena of interference, diffraction, and polarization of electro- 
magnetic waves, especially light and microwaves. 


PH 353-354 Electromagnetic Theory (3-0) (3-0)6 

[MA 301-302 taken concurrently; PH 205] 

T he theory of electromagnetic fields using vector analysis 
and Maxwell’s equations. Static electric and magnetic fields in 
dielectrics, conductors, and ferromagnetic materials; the scalar 
and vector potentials and time-varying fields; and the special 
theory of relativity. Plane waves in dielectrics and conductors 
the Poynting vector, Fresnel’s equations, and waveguides' 
radiation from antennas and accelerated charges;ipolarization 
interference, and diffraction; and receivers. 


PH 363 Introductory Nuclear Physics 

[For students majoring in Nuclear Engineering 
and in the Option in Nuclear Physics] 


(3-0)3 


Natural radioactivity; the Bateman equations; isotopic 
abundance; induced activity; the nergetics of nuclear reac- 
tions; and alpha, beta, and gamma emission. 


PH 366 Intermediate Nuclear Physics 

[For students majoring in Nuclear Engineering 
and in the Option in Nuclear Physics] 


(3-0)3 


The compound nucleus and resonance theory, cross sec- 


177 


tions Rutherford scattering, center of mass coordinates, neut- 
ton physics, nuclear radii, nuclear stability and forces between 
nucleons, and nuclear models. 

PH 393-394 Experimental Physics (0-6) (0-6)4 

[Permission of Instructor] 

Experiments in electromagnetics, optics, electronics, 
atomic and nuclear physics, mechanics, and other interesting 

fields. 

PH 405 Introduction to Theoretical Physics (3-0)3 

[PH 312, PH 354] 

A study of mechanics, field theory, variational methods, 
and other aspects of theoretical physics. 

PH 411-412* Quantum Theory (3-0) (3-0)6 

[MA 433 and MA 484 taken concurrently; PH 311 or 312] 

The beginnings of the quantum theory. The Bohr- 
Sommerfeld theory; wave-particle dualities and the uncertainty 
principle; the DeBroglie theory; basic principles of wave 
mechanics; Schrodinger’s equation and application; operators 
and observables; commuting properties of operators and their 
relationships to the uncertainty principle; mathematical theory 
of eigenfunctions, Fourier series, and the Fourier integral; 
matrix mechanics; perturbation theory by wave and matrix 
mechanics; and applications. 

PH 423* Thermodynamics (3-0)3 

[MA 205] 

A macroscopic analysis of the behavior of thermodynamic 
systems including the following topics; thermodynamic equilib- 
rium states, the concept of temperature, the first law of thermo- 
dynamics, real and ideal gases, the ideal gas temperature 
scale, heat engines and refrigerators, the second law of ther- 
modynamics, reversible processes, the Carnot cycle, the Kelvin 
temperature scale, the concept of entropy and its philosophical 
significance, pure substances, enthalpy, Helmholtz free energy, 
Gibbs free energy, Maxwell’s relations, the TdS equations, an 
applications found in modern physics. 

PH 424* Introduction to Statistical Mechanics (3-0)3 

[PH 312, PH 411, PH 423, MA 484] 

A continuation of PH 423, but at a microscopic level and 
including the following topics: probability theory, the classical 
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statistical mechanics of Gibbs, phase space, phase density, 
Liouville’s theorem, the microcanonical, canonical, and grand 
canonical ensembles, the partition function, the statistical 
mechanical interpretation of the thermodynamic functions and 
laws, modifications required by quantum mechanics, the Max- 
well-Boltzmann, Fermi-Dirac, and Bose-Einstein distribution 
laws, and applications of the theory to ideal gases. 

PH 431 or 432* Theory of Vibrations (3-0)3 

and Sound v J 

[MA 301, PH 312] 

Free, damped, and forced oscillations, - forcing by pulses - 
coupled oscillations; the flexible string; end conditions; pertur- 
bations, the vibration of bars, membranes, and plates; sound 
waves; acoustic impedance; the radiation and scattering of 

sound; normal modes; and reverberation. Applications are 
stressed. 


PH 436 Theory of Waves (3-0)3 

The wave equation, solutions of the wave equation, the 
superposition principle and Fourier analysis, energy transport 
in waves, dispersion and diffraction of waves, geometrical wave 
theory, applications to electromagnetic theory, optics, and 
wave mechanics. 


PH 441-442 Introduction to Relativity and (3-0) (3-0)6 

Quantum Mechanics 

[MA 301-302, PH 345-346] 

The special theory of relativity; relativistic mechanics; 
scalar invariants, 4-vectors, and tensors; the Lorentz transfor- 
mation and particle collisions; an introduction to quantum 
mechanics; and the one-electron atom. The Pauli exclusion 
principle; atomic shell structure, the multielectron atom and 
atomic spectroscopy. 


PH 443 Spectrographic Methods (2-3)3 

[PH 206] 

A course exploring the merits of spectroscopy as a tool for 
the investigating scientist. The theoretical prediction of line 

and band spectra and the theory and operation of various spec- 
trograph designs. 


PH 


445 


X-Ray Diffraction 


(2-3)3 


Theory of X-ray production; absorption; scattering by elec- 
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trons and atoms; crystallographic notation; Laue equations, 
and determination of crystal structure. For those whose back- 
ground interests involve fibers, some opportunity for investiga- 
tion of these is offered in the laboratory work. 

PH 448 Electron Microscopy and (2-3)3 

Electron Diffraction 

[PH 206] 

Analogies with optics, electrostatic and magnetic lenses, 
electron trajectories, the scattering of electrons, electrons, 
electron diffraction and the wave properties of the electron, 
vacuum techniques, thin films by vacuum evaporation and elec- 
tropolishing, specimen preparation, qualitative and quantitative 
evaluation of the electron image, and photographic techniques. 


PH 449 or 450 Infrared Radiation (2-3)3 

[PH 206] 


The use of infrared radiation as a means of scientific inves- 
tigation The laws and theories of black body radiation, includ- 
ing those of Planck, Wien, and Stefan-Boltzmann. The theory 
and operation of various infrared detectors and systems of col- 
lecting optics. 


PH 454 Piezoelectric Crystals (2-3)3 

[PH 311, PH 353] 

Phenomena in piezoelectric crystals and measurements of 
related quantities. Parameters of the equivalent circuit of a 
resonator, vibrational modes, elestic coefficients and tempera- 
ture effects, the consequences of cutting plates of different 
orientations, and effects of surface shaping. Applications such 
as in transducers, frequency stabilization, ultrasonic wave 
generation, wave filtering, and clock control. 


PH 462* Nuclear Physics (3-0)3 

[MA 302; PH 344 or 366] 

Ionization of matter by charged particles, mass-energy 
relationships, packing fraction, elementary discussion of pro- 
perties of a nucleus, radioactive decay, systematics of alpha 
and beta decay, alpha decay theory, gamma emission, two 
nucleon systems, nuclear reactions and nuclear structure, and 
properties of neutrons. 
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PH 471-472* Solid-State Physics (3-0) (3-0)6 

[PH 411-412 taken concurrently) 

Crystal structure and X-ray and neutron diffraction- free 
®' e n C j r ° n "!° d el; band theory of solids; quantum mechanical 
nsiderations, lattice energy, lattice vibrations, and infrared 
absorption; lattice defects; thermal properties of solids- dielec- 

conductor ^frystals Pr0PertieS; mechanical Parties; and semi- 


PH 493-494 


Advanced Laboratory 

[Permission of Instructor) 


(1-3) (1-3)4 


A laboratory course which accompanies the senior 
courses in the department, and which may serve as a vehicle 
for undergraduate experimental research in selected fields of 
physics and for practice in exposition or in teaching. 

PH 495 or 496* Special Research Problems Credits to be 

[Permission of Head of Department and Instructor] ^ 

assinned C 'tn P 1 - 0131 ®" 13 j n ' heoretical and experimental physics 
assigned to the individual student, with emphasis on modern 

research methods and preparation of results for publication. 

PH 497-498* Biophysics Seminar (1 y 2 - 0 ) (1 Vi - 0)2 

A seminar type course with the students leading discus- 

sions on almost any topic of physical interest in biology, but 

with emphasis on the following: the living cell, its structure and 

functions, how it moves, divides, and transforms energy, enzy- 

RW 4 the . stractur ® of proteins and nucleic acids, the DNA and 

o R f N m,l°L e( ; Ule f’ th * e 9en ^ and the 9 ® netic code ' the mechanism 
of muscle contraction, the electrical nature of cells, the nerve 

impulse biologicai transducers, the ear, the eye, brain waves 
Hvi^g systems 8 ’ artificia ' “ life ”’ and the ori 9 in and evolution of 


PH 507 


High-Energy Physics 

[PH 516] 


(3-0)3 


A survey designed for the nonspecialist. Elements of rela- 
tion^ SCa V er,n . g theory ’ the quantum numbers and conserva- 
and aT S ? f h !9 h ; ener 9y Physics, strong and weak interactions, 

consequence's" 0 " ° ^ the ° ry ° f Unitary symme,ry and its 


181 


PH 511-512 


Classical Mechanics 

[PH 312] 


(3-0) (3-0)6 


An analysis of the mechanics of systems of particles from 
the points of view principally of Newton, Lagrange, and Hamil- 
ton including the following topics: Newton’s laws, conservative 
and non-conservative forces, holonomic and non-holonom.c 
constraints, Lagrange’s equations, Hamilton s pr.nc.pl. 3, ortho- 
gonal transformations, the motion of rigid bodies, rotating 
frames of reference, the rotation of a symmetrical rigid body, 
Hamilton’s equations, the principle of least action, canonical 
transformations, Poisson brackets, Hamilton-Jacobi theory, 
action and angle variables, and a comparison between classi- 
cal mechanics and geometrical optics. 

PH 515-516 Quantum Mechanics (3-0) (3-0)6 

[MA 433, PH 411; PH 511-512 taken concurrently] 

Wave packets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscilla 
the WKB approximation, central forces and angular momentum, 
spin, and time-dependent and independent perturbation theory. 

Scattering theory. 

PH 517-518 Advanced Quantum Mechanics (3-0) (3-0)6 

[PH 516] 

The formal theory of scattering. The Klein-Gordon and 

Dirac equations, the Foldy-Wouthuysen t ^ ran 
ments of covariant perturbation theory based °n Feynman 
propagator approach, and renormalization theory. Secon 
quantization and canonical commutation rules, the connect on 
between spin and statistics, the TCP theorem, and selected 
topics in strong and weak interactions. 

PH 519 or 520 Theory of Weak Interactions (3-0)3 

The four-Fermi interaction,, beta decay, two-neutrino 
theory, violation of space and time symmetries, conservation 
laws and selection rules, conserved vector current, SU ( ) 
transformation properties of the weak Lagrangian, and electron 
and muon neutrinos and the intermediate vector boson. 


PH 521 or 522 


Statistical Mechanics 

[PH 424] 


(3-0)3 


The classical statistical mechanics of Gibbs and Darwiri- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
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Bose-Einstein, and applications to thermodynamics, solid-state 
physics, and nuclear physics. 

PH 523 or 524 Low-Temperature Physics (3-0)3 

[MA 302; PH 423] 

The production of low temperatures; temperature meas- 
urement, liquid helium; superfluids and superconductors; para- 
magnetic salts; the magnetic temperature scale;inuclear polari- 
zation and alignment; termal conductivity at low temperatures- 

the third law of thermodynamics; and adiabatic demagnetiza- 
tion. a 


PH 531 or 532 Acoustics 

Not offered in 1968-69. 


(3-3)4 


537 Group Theory (3-0)3 

Group theory and its application to the quantum theory, 
symmetry properties and conservation laws, crystalline fields,' 
Lie groups, an analysis of the rotation and Lorentz groups a 
general analysis of SU (n), and applications. 


PH 552 


Astrophysics 

[PH 206, PH 311] 


(3-0)3 


The origin and future of the universe, using mathematical 
treatment wherever practicable. Theorems needed beyond the 
prerequisites are developed in the course. 


PH 553 or 554 Piezoelectricity and 

Ferroelectricity 


(3-3)4 


Crystallographic bases of piezoelectricity, crystal elastic- 

' f +^° ta ! ed axes ’ modes of vibration; behavior and interactions 
ot the elastic, dielectric, and piezoelectric coefficients; ferroe- 
lectric crystals, domain structure, transitions between phases 

ree and clamped states; and applications of piezoelectric and 
ferroelectric crystals. 

PH 555 or556 Plasma Physics (3-0)3 

[PH 354] 

. + Th e Production of high-intensity electromagnetic and elec- 
trostatic fields and the interaction of these with conducting 
forms of matter. The physics of high-temperature, low-density 
gases, with emphasis on practical applications 
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PH 557-558 


Electricity and Magnetism (3-0) (3-0)6 

[MA 301-302, PH 353-354] 


Electrostatics and magnetostatics with special attention to 
boundary-value problems. Quasistatic fields and displacement 
currents, Maxwell’s equations, the Special Theory of Relativity, 
Lienard-Weichert potentials, and radiation from an accelerated 
charge. Waveguides, scattering, and applications to the prob- 
lems of modern-day physics. 


PH 561 or 562 


Nuclear Physics 

[PH 462] 


(3-0)3 


Stationary states of nuclei, nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and 
Lma decay; fission reactions induced by charged particles, 
gamma rays, and neutrons; nuclear forces and nuclear models, 
and fast neutron physics. 

PH 565 or 566 Nuclear and Electron Spin (3-0)3 

Resonance Phenomena 

[PH 411-412 taken concurrently] 

An introduction to crystal field theory and electron spin 
resonance; coupling of angular momenta; nuclear electric 
quadrupole and magnetic resonance; application to gases, liq- 
uids, and crystals; and a survey of experimental techniques. 


PH 


567 or 568 Neutron Diffraction Analysis (3-0)3 


The diffraction of neutrons in crystals and its applications 
in the determination of lattice structures and magnetic 
moments. 

PH 569-570 Nuclei, Particles, (3-0) (3-0)6 

and Accelerators 

[MA 301-302 or equivalent; PH 343-344 or equivalent] 

The passage of radiation through matter, detection meth- 
ods for nuclear radiations; accelerators; radioactive decay, ele- 
ments of nuclear structure and systematics, alpha emission, 
gamma emission, beta decay, the two-body system, nuclear 
reactions, and neutrons. 

PH 571-572 Lattice Imperfections (3-0) (3-0)6 


A description of point, line, and plane imperfections in 
crystals, and their properties, causes, and interactions; the 
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rr.r css?; 

PH 573-574 Quantum Theory of Solids (3-0) (3-0)6 

Acoustic and optical phonons; plasmons; the Hartree-Fock 
approximation; many-body theory ;ielectron-phonon TnteVac- 
t ions, the band theory of solids; metals; semiconductors; trans- 
por theory; neutron diffraction; superconductivity magnetism- 
and magnetic resonances. Y ma 9 neilsm > 

PH 575-576 Problems in Solid-State Physics (3-0) ( 3 - 3)7 

Quantum mechanics and specific heats, lattice nerav elas- 

^c^talf ' S Cati r 0f Sta ! iStiCal rn ® cha nics^%rroelec- 

zones Y h fmp Rnth 9net ! Sm and P arama 9netism, Brillouin 
zones, Hume-Rothery rules, order-disorder transformations 

semiconductors, ferromagnetism and antiferromagnetism ferri- 

magnetism, magnet relaxation and resonance, suplJconduc - 

v'ty, lattice vacancies, diffusion, color centers, excitons dislo- 

tures 118 ’ 3 mal and electrical conductivity at low tempera- 

PH 577-578 Thermodynamics of Solids ( 3 - 0 ) (3-0)6 

The thermodynamics of first- and second-order chase 
changes, lattice energy and vibration spectrum- the Einstein 
Debye model; nonideal solid solutions; ordeT-disorder phe- 

.0 Ss imperfections; and applications 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

Jhe invariance of physical laws; tensor formulation of the 
theory of rela r tivi,y. rela,iVity a " d applica,ions i a " d ‘he general 


PH 591-592 


Master’s Thesis 


Credits to be 
arranged 


The thesis for the master’s degree covers an IndeDendent 
investigation undertaken by the student of a problem which is 

of rr t0 3 member of the faculty and has the prior approval 
° n ‘ h r, depar,ment head. The thesis must show ab Z and or? 

horfof'ttm'resuhs* ^ 9 C ' ear a " d SyStematic 
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PH 593-594 Graduate Laboratory Cred a* r anged 

[Permission of Instructor] 

^^sawKssss 

physics. 


PH 595-596 


Physics Seminar 


Credits to be 
arranged 


A discussion of timely topics by visiting scientists, staff, 
and graduate students. Required of all graduate students. 


PH 601-602 
PH 603-604 


Special Problems in 
High-Energy Physics 


Credits to be 
arranged 


Credits to be 
arranged 


PH 605-606 


Credits to 
be arranged 


Special Problems in 
Solid-State Physics 

Special Problems in 
Nuclear Physics 
PH 651-652 Seminar in High-Energy Physics 

PH 653-654 Seminar in Solid-State Physics ^editsto 

PH 655-656 Seminar in Nuclear Physics Credits Jobe 

PH 701-702 Research in High-Energy Physics Credit^ to^be 
PH 703-704 Research in Solid-State Physics Credl g* r *° g g®| 
PH 705-706 Research in Nuclear Physics C,etll i j^° ^ 


Introduction to Polymeric 
Materials 


(2-0) (2-0)4 


PLASTICS TECHNOLOGY 

PL 201-202 

A descriptive subject to acquaint the student with plastics 
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as a class of materials. The history, definitions, classes, proper- 
ties, and applications of plastics. 

PL 301-302 Plastics Technology (2-2) (2-2)6 

[PL 201 or Permission of Instructor] 

Raw materials and manufacturing processes. Methods of 
processing plastics materials, including compounding, mold- 
ing casting, extruding, laminating, fabricating, and finishing 
Evaluation and development of typical plastics problems. Labo- 
ratory instruction in the processing and fabrication of plastics 
materials. 


PL 401-402 Plastics Technology (2-2) (2-2)6 

[PL 301-302] 

Application of plastics as engineering materials. Product, 
equipment, and mold design. Correlation of composition, pro- 
cessing, and fabrication with product design and applications. 
Continuation of laboratory instruction in processing, molding 
and fabrication. 


PL 403-404 


Properties of Polymers 

[Open to seniors only] 


( 2 - 2 ) ( 2 - 2)6 


Correlation of composition and structure with important 
engineering properties of plastics; environmental conditioning 
and effects of types of loading in evaluation of plastics mate- 
rials; the theory of testing; critical examination of testing tech- 
niques, equipment, and standard ASTM methods of evaluating 
mechanical, thermal, electrical, and optical properties. 


PL 411-412 


Plastics Seminar 

[Open to seniors only] 


( 1 - 0 ) ( 1 - 0)2 


informal discussions, based on literature study conducted 
by the individual, of topics in, or related to, plastics technology. 

SOCIAL SCIENCES 


SS 223 


The United States: 


1865-1912 


(3-0)3 


With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its 
influence, diplomacy before World War I, and the social and 
cultural development of the American people. 

Collateral readings will be required for each topic. 
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SS 224 The United States: 1912 to the Present ( 3 "°) 3 

[No prerequisite, but SS223 is recommended as background] 

Continuing the topical analysis of SS 223, a study will be 
made of the political philosophies from Wilson to Johnson, the 
industrial problems of the 20th Century, the transition from iso- 
lation to free world leadership, economic cycles, the impact o 
science, and current issues. 


Collateral readings will be required for each topic. 


SS 225 


Europe: 1789-1914 


(3-0)3 


A study of those events which have played an important 
nart in shaping the modern world, with emphasis upon such 
tooics as the Freeh Revolution, the Industrial Revolution social 
and political reforms, the rise of nationalism and imperialism, 
and the background of World War I. 


SS 227 


Europe: 1914-1939 


(3-0)3 


A study of the quarter-century in which the G re ^ War 
and the postwar settlements and realignments created a new 
FuroDe and set the stage for World War II. Emphasis is given to 
the rise of totalitarianism and the changing power patterns in 
Continental Europe and the world at large. 


SS 228 


Europe: 1939 to the Present 


(3-0)3 


A survey of the major events of World War II and the key 

factors in the postwar allgnmente. Particular action i8 9««n 

tn the roles of Soviet Russia and the United States, the er eexs 

of regionalism and internationalism, the d> h° ' ‘ foment s' ' i & n ' 1 h e 
and the economic, political, and social developme 

major nations in the period. 

33 30 i Government of the United States (3 0)3 

A study of the structure of the national government with 
attention to the modern developments in the powers and th 
functions of the three branches. Special emphasis is give 
the making and implementation of both domestic and foreig 

policies. 

SS 302 Conduct and Control of Foreign Policy (3 0)3 

Consideration of the ways in which a state's conduct of its 
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foreign policy affects and is affected by both the substance and 
the processes of its domestic politics. Primary consideration is 

given to the United States and the principla nations of Western 
Europe. 


SS 303 or 304 


Psychology 


(3-0)3 


An introduction to the basic principles of human behavior. 
Major areas covered include: Stages of human development 
heredity, the senses, the connecting and reacting mechanisms’ 
motivation and emotion, neuroses and psychoses. 


SS 305 or 306 


Sociology 


(3-0)3 


The principles of Sociology, including the development of 
Man, culture, culture and personality, social organization and 
structure, groups and group life, social relations, collective 
behavior, social change, and social institutions. 

SS 371 or 372 American Civilization to 1865 (3-0)3 

A study of the development of national consciousness in 
America through a review and evaluation of economic, political 
and social institutions and their influences upon U. S. culture. 


SS 403 


Psychological Warfare 


(3-0)3 


Inquiry into the role of psychological warfare in modern 
foreign policy. Special attention is given to such activities as 
economic aid, technical assistance, military missions, cultural 
exchanges, and information services of various types. 

SS 459 World Politics: The Central Problem of War (3-0)3 

War as the central phenomenon of world politics Its 

causes and functions in theory and in history; its effects on the 

"^' d h u f f nd socie ‘y; efforts to control it; and the ethical prob- 
lems that it raises. 

t 

SS 460 Foreign Aid and Foreign Policy (3-0)3 

A study of the problems involved in stabilizina 

PnpH S irr UtSllde thG Mne ° f contair,men t — which are threat- 
ened by Communism and insurgency. Discussions cover the 

changing approaches to foreign aid, relations of the Western 
powers, the roles of the Congress and State Department and 
other government agencies involved in foreign policy opera- 
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ss 


464 World Politics: Problems of International (3-0)3 

Organization 


international and regional organizations 
r^eoT^e^r^andVeories 5 o. irderna^ organization, 
Z s° other current 
bodies. 

The United States in World Politics (3-0)3 

% Srb"p"V“ir«,«, Stales .« examined 
through case studies. 


SS 471 


SS 472 


Defense Policy 


(3-0)3 


A stud, ol t»e 

“ d a " d 

of national security. 


SS 477 


Russia: The Empire 


(3-0)3 


lems that led to the Revolution of 1917. 


SS 478 


Russia: The Soviet Union 


(3-0)3 


aS&S-smSSB 

rent domestic and foreign problems. 


SS 479 


The Far East Since 1842 


(3-0)3 


Nasic historical and cultural i’^^es'tudy of \he de?£op- 
of East Asia surveyed as a pre a FmD h as j s is given to Amer- 

and* Europe an "i n t e^ est f policies, and relationships with 

China, Japan, and Korea. 
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SS 480 Modern China: 1644 to the Present (3-0)3 

A study of developments in China’s economic political 

of 1 the°iqfin^°F tl0 h fr ° m the Manchu con quest to the Maoism 
of the 1960 s Emphasis will be given to China’s foreign rela- 
tions under the Manchus, during the “Nationalist” period and 

”Rpd rlv adV ^ nt ? f the Communist regime in 1949, as well as to 
Red China s role in Asian and global affairs today. 


SS 481 or 482 


The Greeks and Western 
Civilization 


(3-0)3 


An ?? amm ,f tl0n of the contributions of the Greeks to our 

sttlrJieri in « ( mt ' u ® nces ° f Greek thought, art, and politics are 
studied in selected readings and discussions in seminar meet- 

i f iy o. 


SS 483 


Political and Social Thought: 
Greeks and the Romans 


The 


(3-0)3 


Studies in the works of the major writers of political and 
social philosophy from the origins of the Greek city-state into 
the decline of the Roman Empire. The relevance of early ideas 
to modern times will be stressed in class discussions. 


SS 484 


Political and Social Thought: 
400 A. D. - 1600 A. D. 


(3-0)3 


irl A +L Udy °! [ hG Imgact of Christianity on political and social 
_ the rela h° n of ideology to institutions in the feudal 

K; a A nd m< r dieval ascetism and Renaissance individualism 
from St. Augustine through Machiavelli 


SS 485 


Political and Social Thought: 
1600 - 1800 


(3-0)3 


irioo| PU ' nt f 1 n ' Sm u the Age of Science > and the Enlightenment- 

tiorv pnH !L° m the War , S ° f Re,igion through the French Revolu- 
tion, and the origins of modern conservatism and liberalism. 


SS 486 


Political and Social Thought: 
1800 to the Present 


(3-0)3 


Manrlfl 6 deva opment of conservatism and liberalism since the 

Sc h' C W f rS ’ Sociallsm > Communism, and Fascism; and 
the psychoanalytic and behavioral approaches to ideology 
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SS 487 American Political Thought to 1865 (3-0)3 

Constitution, and the Civil War. 

American Political Thought Since 1865 (3-0)3 

An examination of the evolution > 

movement', ttie^oosevehTera! and wartime and post-war per- 
iods. 

_ i:«iu r-armiru nn 1 1 1 as ■ v 0)3 

SS 492 


SS 488 


Twentieth Century Germany 


Political development social and military 

Empire’ Germany's gumption 

NATO Alliance. Relation of thena P politics are 

meetings. 


SS 495 


The Technological Future: 
The Material Aspects 


(3-0)3 


L - c r“ *:,r„i‘srDTStSC.r’ SiS 

nologized society of 200 • » — the possible 

futures 8 — f h'om*the sin pnise-free environment to those involving 
scientific breakthroughs. 


SS 496 


The Technological Future: 
The Social and Political Aspects 


(3-0)3 


Lectures and discussions during I the second semester 


SS 499 


Science and Religion: Science as a (3-0)3 
Social System 


Consideration - through lectures 

role of Science as a s V st ® m is use( j j n sociological, 

temporary sense in which that studies. The latter 

psychological, and communication-science siuu.e 
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phase of the course will stress in preview the relations between 
Science and Religion as social systems. 

SS 500 Science and Religion: Religion as a (3-0)3 

Social System 


The course will emphasize the role of Religion as a system 
of Communication , in the sense defined in the paragraph 
above for SS 499. The latter part of the course will emphasize 
the interconnections, both conflict and cooperation, between 
Science and Religion. 


TEXTILES 

TE 212 Fiber Science (3-1)3 

The different fibers and their origin and properties. The 
effect of molecular arrangement in fibers upon the chemical, 
physical, and mechanical behavior of the raw material and 
upon their technological utilization. Polymer structure, order, 
intermolecular forces, flexibility, and other properties in the 
light of stress-strain relationships, such as viscoelastic behav- 
ior. These and other factors as design elements leading to the 
prediction of the physical properties of textile systems, as well 

as the geometry of yarns and fabrics and their behavior charac- 
teristics. 


TE 264 Textile Systems I (3-1)3 

The preparation into yarn of staple cellulosics and man 
made fibers on the cotton system as well as filamentous man 
made fibers. These are presented analytically in terms of engi- 
neering principles or mechanisms concerned with functional 
use, structural design, and basic geometry of the yarns. 

TE 305 Textile Mechanism (3-0)3 

A study of the basic principles of kinematics. Topics 
involved are rolling cylinders and cones, gearing, gear train 
design, epicyclic gear trains, flexible connectors including 
stepped pulley and cone design, cam design, linkages, and 
miscellaneous mechanisms. Available equipment serves as the 
basis of problems and assignments. 


TE 311 


Fiber Science 


(3-1)3 


Available only to Juniors, Seniors, Graduate Students and 
with permission of the Department Head. 
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TE 335 Design and Analysis of Woven Structures (3-0)3 

The communication of design techniques, construction 
and InalysH? woven substrates as well as fabnc rdenbhca- 
tion The effect of fiber, yarn, weave and texture on the care 
miv engineered and practical evolvement of the structures is 
stressed. The principles of yarn geometry and mechanical loom 
functions are correlated with the design and analysis. 


TE 336 


Fabric Technology I 


(2-2)3 


This is desiqned to familiarize the student with the mecha- 
nism associated with single woven fabric production. Involved 
are the complexities of cams, kinetics, pulleys, cones, linkages, 
etc. as related to simple automatic looms and structures pro- 
duced thereon. 


TE 363 


Textile Systems II 

[TE 264] 


(3-1)3 


Same as TE 264 but involving wool in woolen or worsted 
varn systems or blends of same with natural and synthetic 
fibers. A consideration of recovery processes for use of waste 
in varied fabrics is included. 


TE 365 


Textile Systems III 

[TE 264] 


(3-2)3 


The concepts of fabric design: an analysis of the effects of 
mechanical processing upon structural relationships, wi 
stress on physicomechanical and chemical behavi 


TE 366 


Textile Systems IV 

[TE 365] 


(3-2)3 


A study of the more complex woven structures including 
jacquards, double fabrics, etc. 


TE 411-412 


Technology of 
Yarns I and II 


( 2 - 2 ) ( 2 - 2)6 


Designed to familiarize students with the basic ; ^ ach , e ' 
and techniques for the production of yarns regardless of ft 
fibers and/or production systems used. Primary emphasis 
upon the mechanical principles employed. 
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TE 431-432 Fundamentals of Textiles — (2-2) (2-2)6 

Fabrics I and II 

Designed to familiarize students with the basic machines 
and techniques for the production of fabrics regardless of the 
fibers and/or yarns employed, from the preparation of yarns for 
fabrication to the actions and modifications available for the 
production of fabrics. Primary emphasis is upon the mechani- 
cal principles employed. 

TE 433 or 434 Technology of Knitting (2-2)3 

[Recommended as technical elective for 
those majoring in textile engineering] 

A broad survey of the mechanics of knitting equipment and 
the varied fabrics produced therefrom. 

TE 437 Fabric Technology II (2-2)3 

[TE 336] 

A thorough study of design and weaving as applications of 
science to the construction of fabrics. 

TE 457-458 Technology of Finishing (3-0) (1-2)5 

I and II 

Lectures and laboratory workshop in the major engineer- 
ing and chemical considerations necessary to convert greige 
fabrics to their finished state. Engineering aspects including 
heat transfer principles are stressed. 

TE 459 Textile Systems V (2-1)2 

[TE 366] 

A study and analysis of the physical behavior of gray fab- 
rics as mechanical systems during the finishing operations. 
Major emphasis is on absorption, pressure, heat transfer, and 
the physical and mechanical design principles involved. 

TE 4 60 Textile Systems VI (1-2)2 

[TE 459] 

The basic chemical structure of the fibers within the fabric 
and the relationship which such a system has with the applica- 
tion of dye and finish due to chemical transition catalysis, elec- 
trostatic attraction, covalent and other bonding forces, etc., in 
effecting an acceptable end product. 
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TE 472 


Textile Evaluation 

[TE 363 or equivalent] 


(2-3)3 


Devoted to the basic mechanical tools and techniques and 
their utilization by the textile industry for research develop- 
ment n oduct control, and end use evaluation. Moisture equi- 
Hbdu’rn and rates of change relations; basic fiber, yarn, and 
abric dimensions; spatial relations and fluid flow instrumenta- 
tion- an introduction to the determination and evaluation of the 
stress "train-tiJSe properties of viscoelastic fibrous structures, 
and wear or abrasion of textile structures are among the topics 

considered. 


TE 474 


Instrumentation for Textiles 

[PH 205 or equivalent] 


(2-2)3 


A study of some mechanical, electrical, and electronic 
methods fo/the measurement and control of such common '®*' 
hie process variables as pressure, .temperature , liqu, I level 
and fluid flow The response of sensing elements, the modes o 
control the characteristics of final control elements, and the 
interrelationship between those in closed loop sys ems ar 
sidered. 

TE 482 Application of Scientific Methods to (3 0)3 

Textile Processes 

[PH 205, MA 206, ME 216] 

A cross-discipline course which exercises the student in 
the application of his knowledge of science and engineering to 

problems of textile processing. In P roble ^- s °' v ' t n h 9 e ^TnXon- 
effort is made to simulate the resources and on-the job environ 

ment of a practicing textile engineer. 


TE 483*-484< 


Engineering Design of 
Textile Structures I and II 

[MA 205, TE 363] 


( 3 - 0 ) ( 3 - 0)6 


This subject correlates engineering properties of textile 
materials engineering principles, and textile processing in the 
Kn £ textile Structures with desired properties Graphical 
solutions are considered. The geometry of yarns, fabrics and 
wire cloth- design of textile structures for certain functiona 
uses- prediction of dimensional changes which occur durmg 
ule stresses strains, and energy changes which the i end use 
Imposes; analyses of load-elongation diagrams of textile struc- 

tural material. 
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TE 484* Statistical Quality Control — (3-0)3 

Textile 

[MA 383, TE 363 or equivalent] 

A study of statistical and administrative techniques rele- 
vant to the maintenance of product quality at defined levels. 
Sampling plans for variables and attributes are considered 
from the viewpoint of engineering economics. 

TE 495 Senior Project 3 

This is an in-depth study or senior thesis on an acceptable 
topic and directed by a staff member. 

TE 501-502 Textile Polymer Science (3-0) (3-0)6 

I and II 

[Permission of Instructor] 

The morphological, macromolecular, and molecular struc- 
ture of fibers are considered as a basis for an understanding of 
various performance characteristics. The latter include stres- 
strain relationships in the non Hookian region, time dependent 
parameters primary and secondary creep, as well as the effect 
of environmental conditions on these parameters. Critical anal- 
ysis of performance characteristics are used as a means of 
selection of fibers as structural units in the design of items 
having defined performance requirements. An introduction is 
made to the interrelation between fiber properties and yarn and 
fabric geometry in determining the behavior of textiles. 

TE 503 Technology of Novel Cellulosic Substrates (2-2)3 

[Permission of Instructor] 

Systems for handling and methods of utilizing cotton waste 
products, modified cottons, non-woven textile structures in the 
production of novel fabrics. The effects of various chemical, 
mechanical and growth modifications of cotton on the chemi- 
cal, physical and processing properties of cotton fiber. Prob- 
lems are assigned for laboratory evaluations and a written 
report for oral presentation is required. 

TE 517 Product Quality (2-2)2 

[Permission of Instructor] 

Product defects in the manufacture of spun yarns are stud- 
ied and analyzed. Procedures necessary to avoid the defects 
are studied and the diagnostic ability of the student to recognize 
and remedy defects is developed with the aid of case histories. 
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TE 519 


Multifiber Processing: Yarns 

[Permission of Instructor] 


(3-2)3 


The processing of man-made fibers into spun yarns using 
different yarn systems is studied with emphasis upon fiber and 
» n properties and inyolying engineering principles. Blending 
techniques are covered for various fibers including both 
man-made and natural fibers. 

57*1 Microscopy of Fibrous Materials and (2 3)3 

Assemblies 

[Permission of Instructor] 

A consideration of the principles involved in the selection 
and use of appropriate optics as well as manipulative and p 
parahve techniques for the qualitative and quantitative estima- 
fion of morphological, physical, and chemical properties of 
fibrous materials and assemblies. Observations are interpreted 
with the objective of eliciting information relevant to engineer- 
ing applications. 


TE 573 


Mechanical Testing of Textiles 

[Permission of Instructor] 


(2-3)3 


Thickness and compressional measurements, stress- 
strain-time phenomena of viscoelastic textile materials. Vibro- 
scope theory and techniques, yarn uniformity, thermal determ 
nation and friction evaluation are among the major topics cov 
ered Emphasis is placed on current literature search assign- 
ments and the preparation of a student paper on a selected 
topic within the scope of the subject. 


TE 581 


Textile Management and Costing 

[Permission of Instructor] 


(3-0)3 


Management principles and techniques applied to prob 
lems in textile administration; production, scheduling and r ° 
ing- sales forecasting; inventory control; materials; machine 
and labor costing; budgeting; management recruiting a 
training; internal and external organization re ' a, '°" a ca ie ^ St ° 
ries used to supplement course coverage. Several textbooks 

available. 


TE 583 


Textile Automation 

[Permission of Instructor] 


(3-0)3 


Engineering approach to the study of the present auto- 
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mated textile manufacturing and production processes from 
fiber to finished fabric and their impact on management, labor, 
and cost factors. Research and problems relating to the degree 
of automaticity for better control of mass and flow production in 

the industry will be required and implemented with present 
trends. 


TE 585 Textile Plants Organization — Yarns (3-0)3 

[Permission of Instructor] 

Designed to correlate the various aspects of yarn produc- 
tion. Emphasis is placed upon the need for proper balance 
among machinery elements for the production of specific yarn 
types. Consideration of machinery layouts for efficient and eco- 
nomic operation of the total yarn establishment, with stress on 
the various calculations involved. Considerable use is made of 
the case history technique of presentation. 


TE 587 Textile Plants Organization — Fabrics 

[Permission of Instructor] 


(3-0)3 


Similar in concept to TE 585 except that the subject per- 
tains to the production of fabrics. 


TE 589 Central Management and Business Policies (3-0)3 

[TE 581, Permission of Instructor] 


New concept of managementation occurring in business 
today. Analytical framework for sifting and relating elements 
involved in the operational environment of the whole company; 
less reliance placed on intuitive grasp of factors affecting busi- 
ness policy formulation; the critical job of central management 
under this changing emphasis included as it affects various 

aspects of business case histories prepared, discussed and 
analyzed. 


TE 


592 


Graduate Seminar 


( 2 - 0)0 


Introduction to thesis material and thesis preparation. 


TE 593-594 Thesis Seminar 


Two hours per week 
No credits 


Required of all graduate students in Textile Technology. 
Devoted to problems in the preparation and presentation of 
research work, with illustrative material drawn from thesis work 
of the past and in process. 
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Graduate Thesis 


Credits to be 


TE 595-596 
arranged 

Each Graduate student in Textile Technology is required to 
submit a thesis which shows ability and originality in the solu- 
tion and presentation of a research project. 
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GRADUATE SCHOOL 


INTRODUCTION 

The Lowell Technological Institute Graduate School, 

founded in 1935, offers graduate programs in the following 
areas: a 


Master of Science Programs 

Chemical Engineering Mathematics 

Chemistry Paper Engineering 

Chemistry - Polymer Science Option Physics 

Electrical Engineering Textile Technology 


Doctor of Philosophy Programs 

Chemistry 

a, inorganic 
d. organic 
c, physical 

Chemistry - Polymer Science Option 

Physics 

a. solid state 

b. nuclear 

c. theoretical 

d. electron device 

e. atomic and hyperfine spectroscopy 

Because of the varied objectives of the graduate students, 
each specific course of study is arrived at through consultation 
with the student’s advisory committee. 

ADMISSION 

General Admission 

To be eligible for admission to the Graduate School, an 
applicant must have received a bachelor’s degree in an 
acceptable four-year course in which he has maintained a uni- 
formly high scholastic rating. Both the quality and quantity of 
previous training are considered. Selection of applicants admit- 
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their ability to pursue graduate work of high 


ted is based upon 
quality. 

Special Student Status 

An applicant who meets the general admission . require- 
ments but who wishes to concentrate on specific subjects or 
Special research programs may request special student .status 
Acceptance is contingent upon the consent of the instructor in 
charge of each subject to which admission is desired, and the 

work does not lead to a degree. . . tn 

Normally a special student may not change his status to 

that of a student working for a graduate degree. If a specia 
student wishes to work for a degree, he must apply m writing to 
the Director of the Graduate School. If the application fo 
change in status is approved, all of the credit earned as a spe- 
cial student may not necessarily be allowed for degree cred . 

Provisional Status 

An applicant for admission who is unable to meet all the 
requbernentsfor general admission may be accepted provi- 
qionallv if he satisfies the department in which he wishes to 
enroll that he is probably able to pursue graduate studies sue- 

CeSS The ' status of a provisional graduate student may be 
rhanoed to full graduate status upon demonstration of his abil- 
itv to pursue graduate studies successfully as measured by the 
completion of his first semester’s work with a minimum of a B 
average in subjects taken for credit toward the graduate 

degree. 

Application Procedure 

Aoolications may be obtained from the Office of the Gradu- 
ate School T mT should be completed in duplicate and 
returned to the Director of the Graduate School not later tha 
June 1 preceding the fall term in which the applicant wishes to 
enroll Applications must be supported by letters * rom ? . 

three persons qualified to judge the ability of the applicant to 
carrv on graduate work and research. The letters, along with a 
carbon copy of each, should be sent directly from these per- 

S0nS -f O wo h copies ofalf undergraduate records (and graduate^ if 
anv( must be sent directly to the Office of the Graduate School 
by the institutions which the applicant has previously attended : 
All transcripts must be official, with appropriate seals a nd sig 
natures. Records, descriptions of sublets, and letters must be 
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in English. Each subject must be described in terms of content, 
scope, number of hours per week, and number of weeks dura- 
tion. Lecture and laboratory time should be properly distin- 
guished. If a catalogue giving such descriptions in English is 
available, the subjects taken may be clearly marked in a coov 
sent to the Graduate School. py 

Credit may be given for graduate subjects taken at other 
colleges if the grade received is at least B and if these subjects 
were not used in earning another degree at the same level. All 
applicants must submit two additional copies of transcripts 
which include the subjects for which transfer credit is desired 
Not more than 10 credit hours for the master’s degree or more 
than 22 credit hours for the doctor’s degree may be transferred. 
No transfer credit can be offered for the thesis requirement for 
any graduate degree. Transfer credit for subjects take at other 
colleges before initial enrollment at Lowell Technological Insti- 
tute must be cleared within four weeks after the student’s first 
registration. No transfer credit for such subjects is qiven after 
this period. 

In addition to returning two completed application forms 
and having transcripts and letters sent, the applicant must take 
the Graduate Record Aptitude Test and have the results sent to 
the Director of the Graduate School. Information regarding the 
Graduate Record Aptitude Test may be obtained from Educa- 
tional Testing Service, 20 Nassau Street, Princeton, N.J., 08540 
or Box 27896, Los Angeles, Cal. 90027, whichever office is 
nearer to the applicant. All fellowship and assistantship appli- 
cants must also take the appropriate Advanced Test adminis- 
tered by the Educational Testing Service. 

Because most subjects are presented in lecture form, stu- 
dents from other countries should have a reasonably fluent 
command of the English language before applying for admis- 
sion. All students from countries where English is not the 
national language must take the “Test of English as a Foreign 
Language’’ (TOEFL) examination administered by the Educa- 
tional Testing Service. Information regarding the test may be 

obtained from TOEFL, Educational Testing Service, Princeton 
New Jersey 08540, U.S.A. 

Except in unusual circumstances, applications are acted 
upon and the applicant is notified of the decision by July 1. 
Foreign applicants are urged to apply as early as possible so 

as to leave enough time for visa and other arrangements to be 
made. 

ACADEMIC EXPENSES 

Tuition (per year) 

U.S. citizens who are residents of Massachusetts $200 
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$600 

Graduate 3 students carrying less than ten credit hours pay tuition 
according to the following schedule. 

U.S. citizens who are residents $1Q per credjt hour 

of Massac $33 per credjt hours 

StudentActivity and Insurance Fund (per year) $49 

C ° m ^addition, every graduate student is required t0 ^ ear 
cost of binding at least two copies of his thesis for the , ln * ' 
tute’s files Some divisions may require more than two bound 
copies students are not permitted to register for thesis work 

until these fees have been paid at the library. 

Graduate students who have previously registered for the 
number of thesis credits required for their degrees, but who, in 
™ de r to complete their theses, must do further work requiring 
the use of laboratory facilities, must pay a tuition charge based 
on the number of credit hours determined in each case by the 

a * : ' Pr Graduate e studems t whohave completed all degree require- 
ments except the writing and defense of a thesis, and who do 
not need to carry out further laboratory wort to ^mplete » the 
thesis, must register for one credit hour of GS-600, Continuea 

Matriculation. 

CHANGES IN REGISTRATION 

At the discretion and with the permission of the student’s 
adviser courses may be dropped, changed from credit to audit, 
audit to credit graduate to undergraduate, undergraduate to 
gra'duLfe etc luring the firs, four weeks of the semes.enThe 
course instructor’s permission is not required and the Di ect 
tho nradnate School’s permission is arbitrarily stampea on 
the th s e pe G marac^nform, an’d a grade of W is recorded for any 

cou rse^d ropp e d n regjstratjon (dropping courses, changes 

between credit and audit or between graduate j* anc ' ^ n ^^ gra o d ^' 

ate credit) after the period inchoated above can ^ st b e 
under unusual circumstances. These changes must be 
aooroved by the student’s adviser, whose signature on the 
appropriate form indicates that the change lS necessary u^ 

illness or to circumstances beyond the student • 

a chanae is approved by the adviser, the course instructor s 
sia nature is necessary, together with assignment of a grade of 
WP or WF, depending on whether the student is passing 
failing when the status of the course is changed. Final approval 
of such changes by the Director of the Graduate School is also 

necessary. 
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AFROTC 

Graduate students who will have a minimum of two years 
remaining at the Institute may participate in AFROTC under the 
same conditions and with the same benefits as outlined on 
page 69 for the two-year AFROTC program. 

FINANCIAL AID 

Fellowships 

No special applications are required, but students who 
wish to be considered for fellowships must have their com- 
pleted graduate school application material, including tran- 
scripts and letters of reference sent to the Director of the Grad- 
uate School no later than April 1 . 

All fellowship applicants must take the appropriate 
Advanced Graduate Record Examination as well as the Apti- 
tude Tests on or before the March examination date. 

Teaching Assistantships 

A limited number of part-time instructorships are available 
to qualified students working toward a graduate degree. Sti- 
pends are approximately $3000 per academic year, the exact 
amount depending on the nature of the appointment. Reap- 
pointment in succeeding years is contingent upon satisfactory 
performance of duties. Appointees are expected to carry up to 
a half-time teaching load, primarily involving supervision of 
undergraduate laboratories and review sections. 

Research Fellowships 

The Lowell Technological Institute Research Foundation 
sponsors a limited number of research fellowships for graduate 
study in certain fields. A stipend of $2500 plus tuition and fees 
is granted for one calendar year. The recipient carries a full 
graduate program during the fall and spring semesters and 
conducts his thesis investigation during the summer. 

National Science Foundation Graduate Traineeships 

The National Science Foundation has awarded grants to 
the Institute for the support of a limited number of Graduate 
Trainees in Physics. The Traineeships are awarded on the basis 
of ability. Candidates must be citizens of the United States on 
or before March 1 following the submission of their applications 
and must be admitted to full graduate status by the Institute 
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prior to beginning their Traineeship tenures. Grants may be 
extended to cover a three year period of doctoral studies. 

The stipends provided by the NSF for Graduate T |' ainee ' 
ships are $2400 for those on a tenure of twelve months and 
$1800 for those on a tenure of nine months. There is also an 
allowance of $500 for each dependent. Additional income for 
limited teaching activity up to $1000 is available. Tuition and 
fees are paid by the NSF directly to the Institute. 


National Aeronautics and Space Administration 
Graduate Traineeships 


The National Aeronautics and Space Administration has 
awarded a grant to the Institute for the support of a limited 
number of predoctoral Graduate Trainees in space related 
areas of Physics. The stipends and dependency allowance are 
virtually identical to the NSF Traineeships described above. 
Tuition and fees are paid by the NASA directly to the Institute. 


Textile Salesmen’s Association of New York Fellowship 

A qraduate fellowship in textiles is awarded by the Textile 
Salesmen's Association of New York, based on academic 
accomplishment and demonstrated ability. The award is limited 
to full-time students working toward the MS degree in Text il 
Technology who plan to continue working in the field of textiles 
in this country after graduation. 


MASTER OF SCIENCE DEGREE PROGRAMS 


CHEMICAL ENGINEERING 

The graduate program in chemical engineering is 
designed to provide the opportunity for further studies in the 
fundamentals and application of chemical engineering princi- 
ples and to carry out independent research work in the field of 

chemical engineering. Qtll _ 

The Chemical Engineering Department will consider stu 

dents for enrollment in the course of graduate studies who ful- 

fi " th l 8 who have a Bachelor of Science degree in 

Chemical Engineering from a recognized school, or 
2. Students who do not have a Bachelor of Science 
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degree in Chemical Engineering, but who have made 
up or will make up deficiencies in their training so that 
they can show proficiency equivalent to a Bachelor of 
Science degree in Chemical Engineering from Lowell 
Technological Institute. 

Requirements for the M.S. Degree in Chemical Engineering 

1. CN 501-502 Graduate Thesis up to 8 credits 

2. CN 530-531 Chemical Engineering Seminar (1-0) (1-0)2 

3. A minimum of 12 credits in chemical engineering subjects 
chosen from the following list. 

4. A minimum of 9 credits in technical electives chosen from 
the following list. 

5. A minimum of 30 credits in thesis, chemical engineering 
and technical electives is required to fulfill the require- 
ments of a Master’s Degree in Chemical Engineering. 


Chemical Engineering Subjects 


CN 407 

Engineering Analysis of Chemical Processes 

(3-0)3 

CN 408 

Engineering Materials 

(3-0)3 

CN 503 or 504 

Absorption and Extraction 

(3-0)3 

CN 505 or 506 

Colloid Chemistry for Chemical Engineers 

(3-0)3 

CN 507 or 508 

Corrosion and Electrochemical Principles 

(2-0)2 

CN 509 

Mathematics for Chemical Engineers 

(3-2)4 

CN 511 or 512 

Structure and Properties of Matter 

(3-0)3 

CN 514 

4 

Advanced Economic Balance 

(3-2)4 

CN 517 or 518 

Advanced Distillation 

(3-0)3 

CN 523 or 524 

Advanced Chemical Process Analysis 

(3-0)3 

CN 525 or 526 

Advanced Heat Transfer 

(3-0)3 

CN 532 or 533 

Applications of Computers 

(2-3)3 

CN 534 or 535 

Special Chemical Engineering Projects (credits arranged) 
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Technical Electives 


Any subject in chemistry in the 500 series. 

Any subject in mathematics in the 300 series or higher. 
MA 383 or 384 Statistical Methods 

EQ 414 Engineering Economy 

ME 493 or 494 Industrial Instrumentation 


(3-0)3 

(3-0)3 

( 2 - 0)2 


Thirty credits are required for the M.S. Degree, but addi- 
tional undergraduate subjects may be required of students who 
have deficiencies in their prior training. Technics electives 
must be approved by the Head of the Department of Chemical 
Engineering and Paper Engineering. 


CHEMISTRY 

This program provides opportunity for advanced study and 
research training in chemistry, both general and specialize 
Provision also is made for the student to elect certain advanced 
subjects in related fields of mathematics, physics, and engi- 

neer Evaluation Examination - During the aeek of registration 
each entering student must present himself for the four three- 
hour written evaluation examinations in the fields of organic 
chemistry physical chemistry, inorganic chemistry, and analyti- 
caf chemistry' These examinations are scheduled and admin, is- 
tered by the Department of Chemistry, and the results serve as 
a quide for the student and advisory committee in planning the 
program of study. All entering students must take these exami- 
nations regardless of previous training. . . . 

Subject Requirements — Of the 20 credit minimum, ^e 
sive of thesis and seminar, required in listed subjects (se 
Requirements for Graduation), a minimum of 15 credits must be 
taken in chemistry. The remaining credits (5 or more) may 
taken in chemistry or in a related field such as Physms, mat 
matics or engineering. Credit is normally not allowed for 
undergraduate subjects in chemistry except for those so ^esig- 
nated by an asterisk. Each graduate program in chemistry mu 
include 7 advanced subjects in organic chemistry, inorganic 
chemistry, and physical chemistry unless such requiremen 
have previously been met. All students must take CH 507-5U8, 

Although the design of the students program is the 
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ponsibility of the advisory committee, the following listing pro- 


vides a suggested core of subjects: 

Chemistry - First Semester Subjects 

CH431* Advanced Physical Chemistry (3-0)3 

CH 507 Chemistry Literature (1-0)1 

CH 516 Chemical Literature (1-0)1 

CH 523 Organic Reaction Mechanisms and Structure (3-0)3 

CH 541 Graduate Thesis 5 

CH 543 Modern Inorganic Chemistry (3-0)3 

Chemistry - Second Semester Subjects 

CH 432* (1) Advanced Physical Chemistry (3-0)3 

CH 508 Chemistry Seminar (1-0)1 

CH 515 Advanced Laboratory Technique (1-3)2 

CH 524 (1) Organic Synthesis (3-0)3 

CH 542 Graduate Thesis 5 

CH 544 (1) Modern Inorganic Chemistry (3-0)3 


(1) Although the student must take both semesters of the 
advanced subject in the field of his major, he may substitute 3 - 
6 credits of the other two advanced subjects listed with an 
approved elective either in his first or second year. Students 
wishing to go on for the Doctorate should plan to take both 
semesters in all three fields (excepting for Polymer Science 
Option). 

The department also offers a Polymer Science Option in 
the M.S. program. This program has the following subject 
requirements: 


Polymer Science - First Semester Subjects 


C 431* 

Advanced Physical Chemistry 

(3-0)3 

CH 503 

Chemistry of High Polymers 

(3-0)3 

CH 505 

Techniques of Polymer Chemistry 

(0-4)1 
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CH 507 

Chemistry Seminar 

(1-0)1 

CH 509 

Introduction to Polymer Physics 

(2-0)2 

CH 523 

Organic Reaction Mechanisms and Structure 

(3-0)3 

CH 541 

Graduate Thesis 

5 


Polymer Science - Second Semester Subjects 


C 432* 

or CH 524 or CH 544 (see Chemistry Program) 

(3-0)3 

CH 504 

Chemistry of High Polymers 

(3-0)3 

CH 506 

Techniques of Polymer Chemistry 

(0-4)1 

CH 508 

Chemistry Seminar 

(1-0)1 

CH 510 

Introduction to Polymer Physics 

(2-0)2 

CH 542 

Graduate Thesis 

5 


Lanquage Requirements — The student must demonstrate 
his ability to read technical German. For details concerning e 
language examination, see the section on Doctor of Philosophy 
Degree Program. 

Advisory Committee — Shortly after registration in the 
graduate program the student is assigned an advisory commit- 
tee consisting of a chairman pro tern and two other members of 
the graduate faculty in chemistry. The committee is appointed 
by the Director of the Graduate School upon the recommenda- 
tion of the Division Chairman. The chairman pro tern is subse- 
quently replaced by the thesis supervisor. The advisory com- 
mittee has the following duties: 

1 The development of an academic program consistent 
with the student’s background and specific interests and with 
basic degree requirements. 

2. Evaluate the student’s performance and potentia 
through periodic conference, recommend the degree P ro 9 r£ *™ 
for which he appears to be best equipped, and where perform- 
ance is below graduate school standards, recommend 

3 Advise and assist the student both throughout the 
course of his research and in the preparation of the thesis. 
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Thesis Examination — Each candidate for the Master of 
Science degree in Chemistry must present himself for an oral 
examination in the field of his thesis before an examining com- 
mittee appointed by the department head from the graduate 
faculty in chemistry. This examining committee normally will 
not include the student’s advisory committee. The chairman for 
the examination shall be the head of the department or his 
designate. While only members of the examination committee 
and the Director of the Graduate School may conduct the 
examination, all faculty members may attend. The examination 
is held after the thesis has been accepted and within a period 
of two weeks prior to the close of the final semester. Applica- 
tion to take the examination must be filed by the student with 
the department head at least one month prior to the close of the 
last semester. Each student has the right to one re-examination 
within a period of one year. 


ELECTRICAL ENGINEERING 

The graduate program in electrical engineering is 
designed to provide the opportunity for the student to broaden 
and deepen his knowledge and to develop a more scholarly 
approach to the solution of problems in electrical engineering. 

A core curriculum consisting of four 3-semester hour 
courses is required of all students who are pursuing the degree 
of Master of Science in Electrical Engineering. The core curric- 
ulum consists of two 3-semester hour courses in systems analy- 
sis (EE 509-510) and two 3-semester hour courses in applied 
mathematics (MA 533 and MA 484). These courses are 
designed to give the student a solid foundation in the tech- 
niques of modern analysis. 

A minimum of 18 additional semester hours are required of 
all students who are pursuing the Master’s degree. A student is 
expected to elect a sequence of courses from one or more of 
the advanced areas of specialization in electrical engineering. 
The program of each student will be arranged and approved by 
an advisor assigned to him by the department. 

A number of courses are being offered through the Divi- 
sion of Evening Studies for the purpose of providing part-time 
graduate study in electrical engineering. These courses in 
noway differ from those currently being offered to students in 
the full-time day program. These courses allow a part-time stu- 
dent to progress in accordance with his available time. 

The admission and degree requirements are the same for 
part-time students. 
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Basic Curriculum 


EE 509 

Systems Analysis - Transformation 

(3-0)3 

EE 510 

Systems Analysis - State Variables 

(3-0)3 

MA 464 

Probability 

(3-0)3 

MA 533 

Matrix Analysis 

(3-0)3 

EE 401-402 

Controls and Simulation 

Feedback Control Systems and their Components(3-0) 

(3-0)6 

EE 423 

Analog Computer Technology 

(1V 2 -1V2)3 

EE 511-512 

Dynamic Control Analysis 

(3-0) (3-0)6 

EE 411-412 

Computer Sciences 

Logical Design of Digital Computers 

(3-0) (3-0)6 

EE 445-446 

Analog and Digital Devices and Techniques 

(3-0) (3-0)6 

EE 521 

Automata Studies 

(3-0)3 

EE 433-434 

Communication Theory 

Electro-Optical Analogs 

(3-0) (3-0)6 

EE 437-438 

Introduction to Optical Information Processing 

(3-0) (3-0)6 

EE 441-442 

Systems Engineering 

(3-0) (3-0)6 

EE 547 

Statistical Communication Theory 

(3-0)3 

EE 548 

Information Theory 

(3-0)3 

EE 415-416 

Circuit Theory 

Electronic Amplifier Circuits 

(3-0) (3-0)6 

EE 425-426 

Waveshaping and Generation 

(3-0) (3-0)6 

EE 529-530 

Network Synthesis 

(3-0) (3-0)6 
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Solid-State and Quantum Electronics 


EE 503-504 Solid-State Physical Electronics 


(3-0) (3-0)6 


EE 533-534 


Special Problems in Electronics 


(credits arranged) 


Electromagnetic Fields 


EE 501-502 


Applied Statistics 


(3-0) (3-0)6 


EE 505-506 


Microwave Electronics 


(3-0) (3-0)6 


EE 507 


Electromagnetics 


(3-0)3 


MATHEMATICS 

The graduate program in mathematics is designed to pro- 
vide a sound background for a variety of career interests, • 
including academic and industrial research, development and 
teaching. 

Each student admitted to graduate study will be assigned 
an advisor to supervise the preparation and periodic revision of 
his plan of study, and to assist him in successfully completing 
the requirements for the degree. 

Prerequisites — An applicant for admission to graduate 
study in mathematics is expected to have an adequate prepara- 
tion in mathematics. It is recognized that today there are wide 
variations in the content and scope of undergraduate pro- 
grams; however, a reasonable minimum preparation will con- 
sist of (a) two or three years study of the calculus and allied 
topics, including at least a semester of what is generally known 
as advanced calculus, or introductory real analysis, and (b) a 
mastery of the basics of either modern linear algebra or 
abstract algebra. A student deficient in these areas may be 
required to follow certain additional courses during his first 
year of study. 

Pfan of Study — Each student’s program of activity is for- 
mulated by him in consultation with his advisor, and must 
receive departmental approval. The basic plan of study should 
represent a reasonable broad selection from the area of analy- 
sis, algebra, geometry/topology, and applied mathematics. 
Mathematics course offerings in combination with those of 
other science and engineering departments make possible 
graduate programs with various degrees of emphasis in either 
pure or applied mathematics. 
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In addition to breadth, the student’s program should lead 
to a certain depth in an appropriate direction. This may be 
implemented by a two or three semester sequence of course 
work in a particular subject, combined with a suitable amount 
of independent study and research. 

The list of courses which carry graduate credit, together 
with their descriptions, may be found in the Mathematics sec- 
tion of the General Catalogue. 

Thesis— Normally a satisfactory thesis is required, the 
subject and scope of which must be approved by the student s 
advisor and the department. The thesis shall give evidence of 
independent investigation on a topic of significance and forms 
an important part of the student’s program It must satisfy the 
requirements of composition and style specified by the Gradu- 
3t6 School. 

Oral Defense — Upon completion of his thesis, each can- 
didate for the Master of Science Degree must present himself 
for an oral examination in the field of his thesis wor ^ 0 
examination committee. This committee is appointed by the 
•department head, and is comprised of the student’s advisor, 
together with other appropriate Institute staff members, usual y 

two in number. . , • „ 

Comprehensive Examination — Normally upon completion 

of their first year of graduate study (or the equivalent thereof 
which is 15-18 credit hours of course work), all students must 
oass a comprehensive examination. This examination is 
designed to test the student’s understanding of the basic con- 
cepts and results in the major areas of mathematics. The con- 
tent and format of the examination is determined by the depart- 
ment in consultation with the student’s advisor, and may be oral 

or written or both. 

Residence — No specific residence requirements are 

specified by the department in addition to those contained in 

the qeneral Graduate School regulations. ... 

Foreign Language — A reading examination in modern 
foreign languages is not a formal requirement for the master s 
deqree. However, any student who expects to do further gradu- 
ate work in mathematics is most strongly advised to gain prac- 
tice in reading the current mathematical literature in either 
French, German or Russian. 


PAPER ENGINEERING 

This program provides for advanced study and research 
training in paper engineering and allied subjects, with speci ic 
application to the paper industry. 
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The Paper Engineering Department will consider appli- 
cants in the following categories: 

1. Graduates of the Lowell Technological Institute paper 
engineering program. 

2. Graduates in paper engineering of paper technology 
from other universities. 

3. General B.S. or M.S. graduates in engineering or 
chemistry with no previous training in paper engineer- 
ing. 


Requirements for the M.S. Degree in Paper Engineering 

1. PA 501-502 Graduate Thesis up to 8 credits 

2. PA 534 or 535 Special Paper Projects (credits arranged) 

3. PA 530-531 Paper Engineering Seminar (1-0) (1-0)2 

4. A minimum of 12 credits in paper engineering subjects 

chosen from the following list. 

5. A minimum of 9 credits in technical electives chosen from 
the following list. 

6. A minimum of 30 credits in thesis, paper engineering and 
technical electives is required to fulfill the requirements of 
a Master’s Degree in Paper Engineering. 

7. Additional undergraduate subjects may be required of stu- 
dents who have deficiencies in their prior training. Techni- 
cal electives must be approved by the Head of the Depart- 
ment of Chemical Engineering and Paper Engineering. 


Paper Engineering Subjects 


PA 503-504 

t 

Advanced Converting Processes 

(3-0) (3-0)6 

PA 505 

The Physics of Paper 

(3-0)3 

PA 506 

New Techniques in the Paper Industry 

(3-0)3 

PA 508 

Advanced Paper Systems Analysis 

(2-0)2 

PA 509 or 510 

Economics of the Paper Industry 

(2-0)2 

PA 512 

Advanced Fiber Processing 

(3-0)3 
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Technical Electives 


Any subject in chemistry in the 500 series. 

Any subject in chemical engineering in the 500 series. 

CN 4Q7 Engineering Analysis of Chemical Processes 


CN 408 
EC 414 

MA 383 or 384 
ME 493 or 494 


Engineering Materials 
Engineering Economy 
Statistical Methods 
Industrial Instrumentation 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

( 2 - 0)2 


PHYSICS 

The graduate programs in physics provide an opportunity 
for advanced study and development of research capacity 
ohvsics The laboratories of the department are well set up for 
investigations in crystal physics, and other aspects of sohd- 
state physics, with excellent equipment in X-rays 
copy, and electron microscopy. Equipment in nuclear phys 

constantly being added. 

Subject Requirements — Of the 20-credit minimum, exclu- 
sive of thesis, required in listed courses (see Requirements for 

Graduation) 15 credits must be taken in P h y slc ® p( I h f ® ^"ouhe 
credits (five or more) may be taken in a related field. _0 
total credits at least 12 must be in subjects numbered 500 and 
above. A reasonable and consistent program of stuy P 
pared by the student and his advisory committee. This < 
tee consists of two or more members from the *f cul, y of th ,® 
Division of Physics and Engineering Science, one 
the thesis supervisor. The committee is appointed by the 
department head. Entering students who are found to be 
deficient in any areas of the undergraduate curricu urn in phys- 
ics may be required to take appropriate courses in that curricu 

IUm Language Requirements — The student must demonstrate 
his ability to read technical German or Russian. K/lo _ tor nf 
Thesis Examination - Each candidate for the Master of 
Science Degree in this department, upon completion of n s 
thesis, must present himself for an oral examination in e i 
of his thesis to an examination committee appointed by the 
department head and consisting of his advisory committee and 
other appropriate faculty members. The examination is held 
after the thesis has been accepted and within a period of two 
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weeks prior to the close of the final semester. Application to 
take the examination must be filed by the student with the 
department head at least one month prior to the close of the 
last semester. Each student has a right to one re-examination 
within a period of one year. 


TEXTILE TECHNOLOGY 

This graduate program is offered to qualified students in 
the field of textiles, with primary emphasis upon either the engi- 
neering or physical aspects of the field. Ample opportunity is 
afforded for study and research in the physical and mechanical 
properties of fibers and textile structures and methods of evalu- 
ating them. Work at an advanced level on the structural design 
of textiles, processing principles, and manufacturing equip- 
ment is also available. Applicants should have a B.S. degree in 
Textile Engineering or Technology, Mechanical Engineering, or 
Electrical Engineering. Applicants with degrees in other areas 
however, are given consideration. 

Diagnostic Examinations — All entering students who have 
had previous training in textile technology are required to take 
diagnostic examinations during registration week. The subject 
areas tested are Fundamentals of Yarns, Fundamentals of Fab- 
rics, Finishing Statistics, and Statistical Quality Control. Stu- 
dents are required to take diagnostic examinations only in sub- 
jects in which they have had previous training. Those who dem- 
onstrate proficiency in diagnostic examinations are exempt 

from taking the corresponding subjects during their program at 
the Institute. 

Subject Requirements — The following suggested curricu- 
lum is recommended for most students. Those who demon- 
strate proficiency in diagnostic examinations are exempt from 
taking the corresponding subjects. Students whose back- 
ground is deficient in engineering or mathematics are required 
to take additional subjects. All undergraduate deifciencies 
must be cleared prior to acceptance into any graduate subject. 



First Semester 


MA 383 

Statistical Methods 

(3-0)3 

TE311 

Fiber Science 

(3-1)3 

TE411 

Technology of Yarns 1 

(2-2)3 

TE 431 

Fundamentals of Textiles - Fabrics 1 

(2-2)3 
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TE 433 
TE 457 


Technology of Knitting 
Technology of Finishing 


(2-2)3 

(3-0)3 

Total hours (15-7)18 


TE 412 
TE 432 
TE 458 
TE 472 
TE 474 
TE 592 


TE 483* 
TE 501 
TE 593 
TE 595 


Second Semester 

Technology of Yarns II 
Fundamentals of Textiles - Fabrics II 
Technology of Finishing 
Textile Evaluation 
Instrumentation for Textiles 
Graduate Seminar 


(2-2)3 

(2-2)3 

( 1 - 2)2 

(2-3)3 

(2-2)3 

( 2 - 0)0 

Total hours (11-11)14 


Third Semester 

Engineering Design of Textile Structures I 

Textile Polymer Science I 

Thesis Seminar 

Graduate Thesis 

Electives 


(3-0)3 

(3-0)3 

( 2 - 0)0 

3 

6 


Total credit hours 15 


Fourth Semester 


TE 484* 
TE 502 
TE 594 
TE 596 


Engineering Design of Textile Structures II 

Textile Polymer Science II 

Thesis Seminar 

Graduate Thesis 

Electives 


(3-0)3 

(3-0)3 

( 2 - 0)0 

3 

6 


*May be taken for graduate credit. 


Total credit hours 15 
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Electives are to be chosen from those available in any one 
semester from the 500 series of textile subjects. 

Electives are arranged in blocks and no two will be chosen 
irom the same block in any one semester. 

Although most electives will end in an odd digit, it mav be 
available in either semester. y 

Thesis Examination — Each candidate for the Master of 

rhoo ,nCe De . g . re . e m Textlle Technology, upon completion of his 
thesis, must take an oral examination in the field of his thesis. 
This examination is conducted by a committee appointed by the 
Director of the Graduate School which must include the thesis 
supervisor and advisers of the candidate and any additional 
faculty members desired by the Director. Any faculty members 
may attend, but only members of the examination committee 
may conduct the examination. The examination is held after the 
thesis has been accepted and within a period of two weeks 
prior to the close of the semester in which the student expects 
to be a candidate for the degree. Application to take the exami- 
nation must be filed by the student with the department head at 

thp S lt° h 6 pr ' or t0 the close of the designated semester. If 

the student fails the oral examination, he has the right to one 

re-examination within a period of one year. Failure in the 
re-examination requires the satisfactory completion of a new 
thesis subject and the accompanying oral examination. 

MASTER OF SCIENCE DEGREE REQUIREMENTS 

nrnnlH rm + K f • Re u idenCe ~ Applicants with sufficient back- 
ground in their chosen field of concentration normally require 

one to two academic years of residence to complete the 

reqmrem^ts for the Master’s degree. Those with minimum 

background require a minimum of two years of residence. 

Graduates of other colleges usually need more than one 

academic year to fulfill the degree requirements, even though 

they majored as undergraduates in their graduate field of spe- 
cialization. K 

i . A " requirements for the master’s degree must be com- 
P eted within five years after the student’s entrance. Extension 
time beyond this limit may be granted only with joint 

dpn^ 3 ° ^ he student’s adviser (or advisory committee), his 
department head, and the Director of the Graduate School 

tho y e T re T? S f0r Grad uation — To be recommended for 
e Master of Science degree a candidate must satisfy the 

re i? U kt mentS ° f The Grac, uate School and of the department in 
which he is enrolled. The requirements of The Graduate School 
given below, and additional requirements established by 
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various departments may be found in the section giving depart- 
mental programs. 

A candidate for the degree of Master of Science must: 

1 Complete a course of study approved by the depart 
mentin which he is enrolled and which is subiect to 
Sw by The Graduate School. The approved 
course of study must have a minimum of 30 credit 
hours of graduate work including credits given for a 
thesis or project in the student's chosen field A min- 
imum of 18 credit hours must be spent in listed sub 
eels' and it is normally expected that the program 
'should have a maximum of 12 credit hours for origi- 
nal research and no more than 3 credit hou 

2. Comp'letea Masters' thesis, wh ‘ ch 

K r wh ich SToffi S s^a- 
tion such as a review, report, synthesis or design i 
the student’s field. The thesis or project must be 
presented in clear and precise language and mu 
be approved by the department in which the studen 
is enrolled A thesis reporting the results of origina 
'researchist conform" to the .format specified ,n the 

Thesis Guide, which is available 1 thesis work 
School Office. The only grades given for thesis work 

are S (satisfactory) and U (unsatisfactory) and all 
theses should be submitted in final form to the can 
didate s adv is er on or before May 15 in order to 
receive the degree at June Commencement. Two 
copies of the thesis or project abstract must be filed 
tn the Graduate School Office irrespective of 
whether the thesis deals with original research or 

3. Successfully pass any oral or written examinations 
on his complete Master, s program that the _ d epar 
ment may require. It is normally expected that a can 
didate completing original research will pass an oral 
“nTon deal mainly with hisre^arcTt P^ob; 
lem and that candidates completing othe ^inves ;tig 
tions will pass an examination more comprehensive 

in nature. 

4 Maintain residence for at least ° ne n aca ?®™ ic 

Maintain at least a B- average in all work in form H 
subjects offered for the degree The owest gra 
acceptable for graduate credit is C. All undergraa 
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ate subjects taken to clear deficiencies in the stu- 
dent’s preparation for graduate work, but which, are 
taken during his enrollment as a graduate student 
must be passed with a grade of at least C; however, 
these do not enter into the determination of his 
graduate scholastic rating. A graduate student’s 
record is reviewed periodically, and if at any time in 
the judgement of the Director of the Graduate 
School, the student is not maintaining the scholastic 
standards required, he may be asked to withdraw 
from the Institute. 

6. Fulfill departmental language requirements. 

7. Satisfy all requirements as to tuition and fees. 


DOCTOR OF PHILOSOPHY DEGREE PROGRAMS 

CHEMISTRY 

Objectives 


The doctoral program in chemistry is designed to provide 
the student with a background in advanced course work and 
chemical laboratory techniques that will prepare him to carry 
out, under the guidance of experienced scientists, an original 
independent investigation that will lead to an acceptable contri- 
bution to the body of contemporary chemical knowledge. 

Plan of Program 

The doctoral degree normally requires from three to four 
years study beyond the bachelor’s degree or a minimum of two 
to three years beyond the master’s degree. 

The plan of study pursued by each student is dependent on 
individual requirements and is developed through conference 
with his advisory committee or, pending its appointment, with 
his temporary adviser. 

All students entering the doctoral program must take the 
complete set of evaluation examinations given during the week 
of registration as described in the section relating to the Master 
of Science program in chemistry. Only those students who have 
aken these examinations previously as candidates for the 
Master of Science program will be excused. 

The initial part of the student’s program, normally com- 
pleted at the end of two years of study, is devoted to formal 
course work. His first year is usually given to subjects in the 


hranrhp^ of chemistry in preparation for his qualifying 

oreoaration for the comprehensive examinations. . . 

P P The second and final part of the program is devoted pnnci- 
.... to research leading to the doctoral thesis. However the 
student is encouraged to begin research as early as possible in 

h ' S P U 0 p 9 on m ent f ran U c d e y to the doctoral program, each student is 
assioned an advisory committee. This committee is aPP°£ ted 
by the Director of the Graduate School, based upon ' rec°mi m 
dation by the Chairman of the Division of Chem y 
Applied Chemistry, and consists of three members o the grad- 

U JnVna the student 's rn^or field of interest serves as temporary 
fha man After the student has selected his thesis supervisor 
me temporary chairman of the advisory committee « repUtced 
by the thesis supervisor, who then serves as permanent chair- 

man The committee is responsible for the development of the 

course of h P i;°Src f h 0r and d In S Z p^paSo,’ hM. and 

surveillance over the aptitude and performance of the student 
unHpr its direction through periodic conferences, and should it 
find that the student’s capability and potential are ^ e ' ow 
tnral standards it may recommend to the Department Hea 
IhL student ?rans"er y to the Master of Science program or ,f 
circumstances warrant, be dismissed. 

Examinations for Doctoral Students in Chemistry 

Qualifying Examinations - Examinations are given by the 

Deoartment of Chemistry in the fields of organic chemistry, 
nhvsical chemistry inorganic chemistry, and analytical chemis- 
C ^efo?e the st y udent 9 can be admitted to candidacy for the 

doctorate, he must pass all examinations. Septem- 

Qualifying examinations are offered in all fields n beptem 
ber during the week of registration and in June following the 

examination period. All four qualifying exam.nahons mus^ 

attempted not later than the beginning of the third semester o, 
graduate study in the doctoral program (normally >n Se^embe 
of the second year), though any one or all may be attempte 
earlier In cases of failure, re-examinations may 
during the June period. A second failure ,n any one of the 

examinations results in automatic to™ be f 0 re 

program. All qualifying examinations must be passed berore 
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the beginning of the third year in the program. Any examination 

not taken within the schedule prescribed above will be consid- 
ered as failed. 


Comprehensive Examinations — The comprehensive 
examination consists of two parts: a written examination and 

th ® ° ra de x fenses of a proposition. The written examination is 
scheduled for one full day and encompasses the entire field of 
e major. It is given in September during the week of registra- 
tion. It s hou| d be taken as soon as possible after completion of 
the bulk of course work in listed graduate subjects in the field 
of specialization. However, it must be taken not later than the 
beginmng of the fourth year of study in the doctoral program, 
here it is necessary to carry less than the normal credit load 

k 12 P. er semester - th e student must apply for extension 
beyond this deadline to the chairman of the division throuqh the 
chairman of his advisory committee. 

The oral examination on the proposition is directed prima- 
rily to the research topic submitted but may include relevant 
background material. 

The proposition represents a thesis in miniature without 
laboratory work. With the aid and advice of his advisory com- 
mittee the student selects a subject suitable for investigation 
completes a literature survey, outlines the method of approach’ 
and suggests possible results and conclusions. He is then 
required to defend his proposition by oral examination. The 
examination. The examination is conducted by the student’s 
advisory committee and with other faculty members of the 
department in attendance. 

P ?^ t0 the oral exa mination and at least one month before 
the scheduled date of the written comprehensive examination 
he student must file with the chairman of his advisory commit- 
tee three written copies of his proposition, presented in the 
form generally prescribed for a thesis. The oral defense of the 
proposition is presented after the written comprehensive exam- 
ination, and permission to take the oral examination is contin- 
gent on first passing the written test. 

The request to take both qualifying and comprehensive 
examinations must be initiated by the student. The request is 

made f ?u the advisor y committee, and the chairman of that com- 
mittee then submits a written recommendation to the division 
chairman that the examination be given. The examination 
schedule is published well in advance of the date set, and the 
student must file the request with his advisory committee at 

6a n ° n l n?? th bef0re the sche duled date. The deadline nor- 
mally is 5 P.M., May 1 , for the June examinations and 5 P.M. on 
the last day of classes in the second semester for the Septem- 
ber examinations. H 
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Thesis Examination — Upon completion of his doctoral 
h thP candidate must present himself for oral examina- 
[ esea th sis Permission to take this examination must be 
snuaht through the advisory committee chairman to the division 
chairman and is granted only after all candidacy requirements 
have been met and the comprehensive examinations passed. 

The examination is conducted by three members of he 
nraduate chemistry faculty who shall be appointed by the 

department Peed The 

his designate. 

Language Examinations — A candidate '°r the doctorate 
must demonstrate by examination ability to read technical lite 

aturelnTwo foreign'languages. One foreign language mus ^ be 

r . rman -r hp second lanquage is generally French or Russian. 
Proficiency in English is a requirement for foreign students, an 
me department reserves the right to establish this proficiency 

hv examination if such action is indicated. . . 

y Language examinations are scheduled in November and i 
March The student must present himself for examination in a 
mast on! language a, eacK scheduled examination period until 
the complete language requirement has been fulfilled. 

Course Offerings and Distribution 

As a basis for the candidacy examinations the following 
core ol subjects is recommended for the first-year students ,n 
the doctoral program: 

CH 431-432* Advanced Physical Chemistry 


CH 515 
CH 516 
CH 523 
CH 524 
CH 543-544 
CH 564 


Advanced Laboratory Technique 
Chemical Literature 

Organic Reaction Mechanism and Structure 
Organic Synthesis 
Modern Inorganic Chemistry 
Organic Qualitative Analysis 


( 3 - 0 ) ( 3 - 0)6 
(1-3)2 


( 1 - 0)1 
(3-0)3 
(3-0)3 
(3-0) (3-0)6 

(1-6)3 


if thp results from the diagnostic examinations indicate 
adequate background in any of the above subjects, substitution 
by a q more advanced subject in the 500 series is recommended 
Additional subjects in chemistry or in the field of the mi 
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may be taken in the first year if desired, provided the prerequis- 
ites are met. M 

In the second year, subjects supporting concentration in 
specific fields are available as follows: 

Organic Chemistry 


CH 521-522 

Physical Organic Chemistry 

(3-0) 

(3-0)6 

CH 527-528 

Stereochemistry 

(3-0) 

(3-0)6 

CH 553 

Organic Chemistry of Macromolecules 


(3-0)3 

CH 554 

Stereochemistry of Macromolecules 


(3-0)3 

CH 561-562 

Advanced Organic Synthesis 

(3-0) 

(3-0)6 

CH 565 

Heterocyclic Chemistry 


(3-0)3 

CH 568 

Structural Analysis 


(3-0)3 


The core of subjects recommended for majors in orqanic 
chemistry includes CH 521-522, CH 527-528, and CH 561-562. 
Majors in organic chemistry must also meet a requirement in 
physical chemistry comprising the course sequence CH 


Physical Chemistry 


CH 531-532 

Statistical Mechanics for Chemists 

(3-0) 

(3-0)6 

CH 533-534 

Quantum Mechanics for Chemists 

(3-0) 

(3-0)6 

CH 535-536 

Advanced Topics in Physical Chemistry 

(3-0) 

(3-0)6 

CH 537 

Chemical Thermodynamics 


(3-0)3 

CH 539 

Theoretical Chemistry 


(3-0)3 

CH 540 

Chemical Kinetics 


(3-0)3 


Chemistry Seminar 

During each year of residence the student is required to 
0-0^ (To)2 t0 Partic ' pate in CH 507 “ 508 > Chemistry Seminar, 
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Majors and Minors 

The nrospective candidate, may supplement his training in 

twn fields of study. The minor program may be seiectea irorr 
chemfstry subjects outside the major field of interest, as well as 
from approved advanced subjects in physics, mathema , 
engineering. 

CHEMISTRY-POLYMER SCIENCE OPTION 
Objective 

students in the PhD program in Chemistry may elect an 
option in Pofymer Science This optional program is designed 
to > Drovide both knowledge in depth of the special physical an 

of macromolecular substances and a sound 
background in physical and organic chemistry to serve as 
foundation for research training and experience in ig P 

mers. 

Plan of Program 

The program is similar to that in chemistry except that 
increased emphasis is placed on sublets in the field of spe 

ciahzation^commended that the first year student take the fol- 

CH W 431 9 4 S 32 bieCtS Advanced Physical Cheery <*» <3-0,6 

CH 503-504 Chemistry of High Polymers (3 ) ( 

CH 505-506 Techniques of Polymer Chemistry (0-4) (0-4)2 

CH 523 Organic Reaction Mechanisms and Structure (3-0)3 

. • (3-0)3 

Ql_l 524 Organic Synthesis 

The core of subjects recommended for the second and 

third year follows: (2 Q) , 2 - o)4 

CH 509-510 Introduction toPolymerPhys.es V u > 1 ' 


CH 5 i6 Chemical Literature 

CH 521-522 Physical Organic Chemistry 

CH 527-528 Stereochemistry 


( 1 - 0)1 
(3-0) (3-0)6 

( 3 - 0 ) ( 3 - 0)6 
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CH 539 


Theoretical Chemistry 


(3-0)3 


CH 540 


Chemical Kinetics 


(3-0)3 


CH 549 


Physical Chemistry of Macromolecules I. Theory (3-0)3 
Physical Chemistry of Macromolecules II. Methods (3-0)3 


CH 551 


CH 553 


Organic Chemistry of Macromolecules 


(3-0)3 


CH 554 


Stereochemistry of Macromolecules 


(3-0)3 


Recommended electives include CH 531-532, Statistical 
Mechanics for Chemists; CH 538, Rheology; and MA 433* or 
434* Matrix Algebra. 

Examinations for Doctoral Students in Chemistry-Polymer Sci- 
ence Option 

The examination system is the same as described for the 
doctoral degree in chemistry with the following exceptions: 

(a) Evaluation examinations required upon entrance to the 
program shall involve only organic chemistry, physical chemis- 
try and analytical chemistry. An evaluation examination in poly- 
mer science is offered to those who wish to be exempted from 
CH 503-504 and/or CH 509-510. 

(b) Qualifying examinations are required in the fields of 
polymer science, organic chemistry, physical chemistry, and 
analytical chemistry. 

(c) The comprehensive examinations, both written and oral 
shall be in polymer science. 


REQUIREMENTS FOR PH.D. DEGREE IN CHEMISTRY AND 
POLYMER SCIENCE OPTION 

Term of Residence — Only work done during the regular 
academic year from September to June is counted toward resi- 
dence credit. A minimum of one full academic year of study in 
residence is reuuired of all candidates. A full year constitutes 
not less than 24 credit hours of work. Semesters in residence 
should be consecutive if possible. 

All requirements for the doctorate must be completed 
within seven years after the student’s entrance and within four 
years after admission to candidacy. Extension of time beyond 
this limit may be granted only with the joint approval of the 
student’s advisory committee, his department head, his division 
chairman, and the Director of the Graduate School. 
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Candidacy (or the Doctorate in Chemistry and Polymer 
Science Ophon- To be admitted to candidacy for the doctor- 

ate, a student must: 

1 romniPtP the first year’s core of recommended sub- 

' i^cts P and have a satisfactory record in undergraduate 

traininq graduate seminar, and collateral reading. 

2 Pass the 9 qualifying examinations which test his gen- 
era knowledge One day each is devoted to an exami- 
nation in the following areas: organic chemistry, physi- 
cal chemistry, and combined inorgamc-analytica 

c emistry. 

5: sssri «— "» 

division chairman. 

When these requirements have been fulfilled, the division 

dates for the Ph.D. degree. Admission to candidacy in no y 
guarantees the granting of the degree. 

„ • i^r Graduation — To be recommended for 

."<1 fiy™- soi- 

ence Option a candidate must. 

i Satisfy the residence requirements. 

2. Pursue an approved program of study that includes Uhe 

satisfactory completion of at least 9 ° c^it hours 
bevond the bachelor’s degree, or equivalent. At leas 
half of these credits must be in formal course work 
pxclusive of seminars or thesis. . 

3. Maintain at least a B- average in all work in fo m 
subjects offered for the degree. The lowest 9 raae 

acceptable for doctoral credit is C-. All undergraduate 

subjects taken to clear deficiencies '"‘he students 
nrpoaration for graduate work but which are taken 
durin r his enrollment as a graduate student must be 
passed with a grade of at least C-; however, these do 
not enter into the determination of his graduate sc 
lastic ahng A graduate student's record is reviewed 
periodically, and if at any time, in the judgement of the 
Director of the Graduate School, the student is not 
maintaining the scholastic standards required, he may 

be asked to withdraw from the Institute. _ 

4. Demonstrate satisfactory reading ab'hty . 

and ne other language (preferably French or Russia ) 
Foreign students may under certain c 'toums'ances 
sudstitute their native tongue for one of these ia 
guages. Both language examinations must be passe 
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prior to advancement to candidacy and before exten- 
sive work on the thesis is begun. 

5. Pass the qualifying examinations for candidacy. 

6. Pass the major examinations in the field of concentra- 
tion. These examinations primarily test the student’s 
knowledge in his special field of concentration and 
draw heavily on knowledge gained during his second 
full year of study in that particular area. They are given 
only when substantially all of the formal course work 
has been completed, normally at the end of the second 
full year (fourth semester). The major examination is in 
two parts. The first part is written and extends over a 
period of one day. It tests the student’s broad knowl- 
edge in his specific field. The second part of the major 
examination is oral and tests the student’s aptitude for 
researc and his ability to organize and to develop a 
research problem. The examination takes the form of 
the defense of a proposition. The student selects a 
problem with the approval of his advisory committee. 

7. Complete a satisfactory thesis. The doctoral thesis is 
designed to permit the student to demonstrate his abil- 
ity to conduct original and independent research work. 
Results of the thesis investigation should constitute a 
definite contribution to knowledge in the field of spe- 
cialization and should be suitable for publication. The 
field of the thesis investigation should be selected as 
soon as possible after admission to the graduate pro- 
gram, and the subject of the thesis must be approved 
by the advisory committee. As soon as the subject has 
been selected, the student must make his choice 
known to the department head, who in turn notifies the 
Graduate School so that the list of theses in progress 
may be kept current. The thesis subject must be filed 
not later than two weeks after the student has been 
admitted to candidacy. The thesis normally constitutes 
about half of the total credit requirement and, as a 
rule, requires three to four semesters of full-time work. 

8. Pass a thesis examination. This is an oral defense of 

, the studen ’s thesis before the faculty of the Depart- 
ment of Chemistry. 

Satisfy all requirements as to tuition and fees. 

Physics 

A research program in both theoretical and experimental 
physics leading to the degree of Doctor of Philosophy in Phys- 
ics is offered in the following fields: Theoretical Physics, Solid- 
State Physics, Nuclear Physics, Electron Device Physics, and 
Atomic and Hyperfine Spectroscopy. 
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Objectives 

The doctoral program in Physics is designed (a) to provide 
the student with a thorough training in classical and mode™ 
physics and (b) to advance the student to the leve where he 
can successfu ly carry out independent experimental and theo- 
retical work in problems of modern-day physics. 


Plan of Program 

An incoming graduate student is assumed to possess a 
sound background in intermediate-level mechanics, electricity 
and magnetism, statistical mechanics, thermodynamics, an 
modern physics. Accordingly, a typical graduate curriculum 
would be drawn from the following subjects: 



First Year 



MA 505-506 

Mathematical Methods of Physics 

(3-0) 

(3-0)6 

PH 471-472 

Solid-State Physics 

(3-0) 

(3-0)6 

PH 511 

Classical Mechanics 


(3-0)3 

PH 515-516 

Quantum Mechanics 

(3-0) 

(3-0)6 

PH 521 

Statistical Mechanics 


(3-0)3 

PH 557-558 

Electricity and Magnetism 

(3-0) 

(3-0)6 


Second Year 



PH 537 

Group Theory 


(3-0)3 

PH 561 

Nuclear Physics 


(3-0)3 

PH 575-576 

Problems in Solid-State Physics 

(3-0) 

(3-3)7 

PH 593-594 

Graduate Laboratory 

(credits arranged) 


Third and Fourth Years 


PH 517 

Advanced Quantum Mechanics 

(3-0)3 

PH 519 

Theory of Weak Interactions 

(3-0)3 

PH 555 

Plasma Physics 

(3-0)3 
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PH 583-5U4 General Theory of Relativity 

PH 601-606 Special Problems 

PH 701-706 Research 


(3-0) (3-0)6 

(credits arranged) 
(credits arranged) 


Subjects marked with a dagger (f) are ordinarily required 
and may be waived for the incoming student only at the discre- 
tion of the department head. A student whose background is 
deficient in one or more areas may require subjects in these 
areas his first year. However, such subjects may not be taken 
for graduate credit toward the Ph.D. degree. 


Examinations for Doctoral Students in Physics 

Ph.D. Qualifying Examination — Prior to the second 
semester of his third year the student must have taken the Ph.D. 
Qualifying Examination. The examination itself consists of both 
a written and oral part, gi en, if the need demands, three times 
a year - in September, January, and June. The written examina- 
tion consists of two four-hour examinations, given on succes- 
sive days, testing the student’s understanding of graduate-level 
material in the following subjects: Classical Mechanics, Classi- 
cal Electricity and Magnetism (including Special Relativity), 
Quantum Mechanics (on the level of Schiff), Statistical Mechan- 
ics. Thermodynamics, Nuclear and Atomic Physics, and Mathe- 
matical Methods of Physics. The oral examination, given by the 

staff shortly thereafter, is directed by a committee selected 
from the faculty. 

If the candidate fails on his first attempt, he must repeat 
the examination no later than September of his fourth year. If 

he fails a second time, he may no longer be considered a can- 
didate. 

Successful completion of the qualifying examination re- 
quires passing grades in both oral and written parts. 

Final Examination — The candidate must pass a final oral 
examination administered by his thesis committee and other 
faculty members. This examination consists mainly of a defense 
of the results of his thesis but may also include background and 
other material at the discretion of the committee. 

Requirements for Graduation — Requirements for the 
degree of Ph.D. in Physics are as follows: 

1. Residency — A minimum of two years of full-time resi- 
dency (18 credits per year). However, in the case of a candidate 
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who enters the Institute with a master s degree in Physics, the 
requirement is two years or one year subsequent to achieving a 
satisfactory score in the Ph.D. qualifying examination In addi- 
tion no degree will be awarded to a candidate in less than 
three years if he enters with a bachelor’s degree, or in less than 

two years if he enters with a master s degree. . 

2 Grade Average — A grade average of at least B- must 

be maintained in all graduate subjects offered for the degree. 

The lowest qrade acceptable for doctoral credit is C-. 

The lowest grt^ _ Th0 candldate mus , demonstrate 

to the satisfaction of the graduate faculty his reading profi- 
ciency in two of the following three languages. French, 

German, ^8^130.^^^^ candidate must pass the quail- 

fyin9 5 and Th n e a s!s-Th n e atl0 c n a S nd,date must conduct original 
research leading to a thesis, indicating his ability to carry ou 
independent research on the doctoral 'eve' This ' ^®®' s ! ™ JS 
unanimously approved by a thesis committee of at least three 
members of the faculty. The candidate s thesis adviser 

member of this committee. . 

6 Tuition and Fees -All tuition and fee requirements 


must be satisfied. 
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grees 
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L.T.I. Research Foundation conducts research and develop- 
ment work for government and industry. 

The main campus lies between Mass. Route 113 and the VFW 
Highway along the bank of the Merrimack River, one-half 
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Telephone number: 454-7811 (Area Code 617) 


* * * 

The Board of Trustees reserves the right to waive, at its discretion, any of 
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ACADEMIC CALENDAR, 1969-1970 


September 8, Monday 
September 9, Tuesday 

Freshman Orientation Week begins. 

Registration of graduate students begins. 
Registration of transfer students. 

September 10, Wednesday 
September 11, Thursday 
September 12, Friday 

September 15, Monday 
September 22, Monday 

Registration of seniors. 

Registration of juniors. 

Registration of sophomores. 

Classes begin. 

Last day to register for new subjects or to 

October 13, Monday 

drop a subject without academic penalty. 

Institute closed. Columbus Day Observ- 
ance. 

November 11, Tuesday 
November 25, Tuesday, 6 p.m. 
December 1, Monday 

December 19, Friday, 6 p.m. 
January 5, Monday 

January 19, Monday 

January 23, Friday 

February 2, Monday 

Institute closed. Veterans Day. 

Thanksgiving recess begins. 

Classes resume. 

Christmas recess begins. 

Classes resume. 

Examinations begin. 

End of first semester. 

Registration of seniors and graduate stu- 
dents. 

February 3, Tuesday 

February 4, Wednesday 

February 5, Thursday 

Registration of juniors. 

Registration of sophomores. 

Classes begin for sophomores, juniors, 
seniors and graduate students. 

February 6, Friday 

February 9, Monday 

February 13, Friday 

Registration of freshmen. 

Classes begin for freshmen. 

Last day for sophomores, juniors and sen- 

February 16, Monday 

iors to register for new subjects or to 
drop a subject without academic penalty. 

Institute closed. Washington’s Birthday Ob- 
servance. 

February 17, Tuesday 

Last day for freshmen to register for new 
subjects or to drop a subject without ac- 

March 20, Friday, 6 p.m. 

March 30, Monday 

April 20, Monday 

April 23, Thursday 

May 25, Monday 

May 26, Tuesday 

May 30, Saturday 

June 7, Sunday 

ademic penalty. 

Spring recess begins. 

Classes resume. 

Institute closed. Patriots Day Observance. 
Monday schedule of classes. 

Institute closed. Memorial Day Observance. 
Examinations begin. 

End of second semester. 

Commencement. 


Normally, classes are held from 8 a.m. to 6 p.m., Monday through Friday. 
This calendar is subject to change without notice. 
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Dr. Benjamin A. Trustman, Attorney, Nutter, McClennen & Fish 
Mr. Erskine N. White, Center Sandwich, New Hampshire 


7 


INDUSTRY ADVISORY COMMITTEES 

Electrical Engineering 

Mr. Joseph F. Alibrandi, Raytheon Company 
Dr. Walter S. Baird, Baird-Atomic, Inc. 

Mr. W. Clare Brooks, Andover 

Dr. Martin Schilling, Raytheon Company 

Mr. Paul G. Yewell, Yeweil Associates, Inc. 

Nuclear 

Mr. Walter L. Abel, United Shoe Machinery Corporation 
Mr. Roger J. Coe, Yankee Atomic Electric Company 
Dr. Thomas H. Johnson, Raytheon Company 
Dr. Jacob H. Jurmain, E G & G, Inc. 

Dr. Albert R. Kaufmann, Nuclear Metals, Inc. 

Dr. Marvin G. Schorr, Technical Operations, Inc. 

Paper 

Mr James R. Carter, 11, Nashua Corporation 

Mr. Amor Hollingsworth, Jr., Tileston & Hollingsworth Company 

Mr. Dana Huntington, Dennison Manufacturing Company 

Mr Frederic S. Klein, Byron Weston Company 
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Mr. Norman E. Scott, Boston Paper Trade Association 

Plastics 
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Textiles 

Mr. Edward J. Allard, ’31, National 


Aniline Division, Allied Chemical Corpora- 


tion 

Dr. Kenneth R. Fox, ’38, Fabric Research Laboratories, Inc. 
Mr. Walter E. Hildick, Curtis & Marble Machine Company 
Mr. Gordon Osborne, ’28, Warwick Mills 
Mr. E. Kent Swift, Jr., Woods Hole 

Mr. Ashton M. Tenney, Jr., ’48, Eastman Kodak Division, 
Company 

Mr. Elmer Ward, The Palm Beach Company 


Tennessee Eastman 
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INSTRUCTIONAL STAFF 


Chairmen of Divisions 

Allan T. Gifford, S.B., S.M., P.E., Physics and Engineering Science 

George R. Griffin, B.S., M.A., Ph. D., Chemistry and Applied Chemistry 

Joseph R. Killelea, B.S., Ph.D. Nuclear Studies 

John R. Robertson, A.B.A.M., General Studies 

Edward B. Van Dusen, B.S.I.E., Ed.M., Ph.D., Evening Studies 

Heads of Departments 

Leon E. Beghian, B.A., Ph.D., Nuclear Engineering and Physics 
Robert M. Coleman, B.S., Ph.D., Biological Sciences 
Robert C. Curtis, A.B., Ph.D., Meteorology 

Byron L. Dennison, B.S.E.E., M.S.E.E., Ph.D., P.E., Electrical Engineering 
Russell W. Ehlers, B.S., M.A., Ph.D., Plastics Technology 
Allan T. Gifford, S.B., S.M., P.E., Civil Engineering 
George R. Griffin, B.S., M.A., Ph.D., Chemistry 

William T. Hogan, B.S., S.M., D.Sc., Mechanical and Textile Engineering 
Stuart L. Mandell, A.B., M.B.A., Economics and Management 
John J. McDonald, B.T.C., M.S., Textile Technology 
Howard K. Moore, A.B., A.M., Ph.D., Languages and Literature 
Andrew A. Ouellette, B.S., Mathematics 

Howard H. Reynolds, A.B., Sc.D., P.E., Chemical Engineering and Paper Engi- 
neering 

John R. Robertson, A.B., A.M., Social Sciences 
Kenneth W. Skrable, B.S., M.S., Radiological Sciences 
Raymond E. Sparks, B.S., M.A., D.P.E., Physical Education 

Members 

William M. Aiken, B.A. (Trinity College), A.M. (Harvard University), Asst. Prof., 
Languages and Literature 

J. Arthur Ainsworth, B.S., M.S. (Fitchburg State College), Prof., Mechanical and 
Textile Engineering 

Jack D. Alexander, B.S. in B.A., M.A., M.A. (University of Notre Dame), M.B.A. 
(Harvard University), Assoc. Prof., Economics and Management 

Theodore M. Allen, Capt., USAF, B.S. (University of Maryland), Asst. Prof., 
Aerospace Studies 

Albert Altman, B.S. (Brooklyn College), M.S., Ph.D. (University of Maryland) 
Prof., Physics 
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Donald L. Ameen, B.S. (Lowell Technological Institute), M.S. (Cornell Universi- 
ty), Asst. Prof., Mathematics 

Everett S Arnold, B.S. (Southeastern Massachusetts Technological Institute), 

M S (Lowell Technological Institute), Assoc. Prof., Texhle Technology 

Howard C. Arnold, A.B. (Oberlin College), M.Ed. (Northeastern University), 
Asst. Prof., Languages and Literature 

Richard M. Aronson, B.S. (Springfield College), M.Ed. (Boston University), 
Asst. Prof., Physical Education 

Francesco L. Bacchialoni, D.lng. (University of Genova, Italy), Assoc. Prof., 
Electrical Engineering 

iHolnh Raker B A (City College of New York), B.M.E. (Polytechnic Institute of 
Brooklyn), M S. in Ed. (City College of New York), M.S. (New York Untvers- 
ity), Ph.D. (Brandeis University), Prof., Physics 

Edward F. Baldyga, B.A., M.A. (University of Connecticut), Instr., Mathematics 

William W. Bannister, B.S., Ph.D. (Purdue University), Asst. Prof., Chemistry 

Luther C. Barcus, B.A. (University of Delaware), M.S. (University of Miami), As- 
soc. Prof., Physics 

Roger H Baumann, B.S., M.S. (Massachusetts Institute of Technology), Sc.D. 
(University of Paris, France), Prof., Electrical Engineering 

Leon E. Beghian, B.A., Ph.D. (University of Oxford, England), Head of Depart- 
ment and Prof., Nuclear Engineering, and Physics 

Maurice Beren, B.S. (Massachusetts Institute ol Technology), Instr., Mathemat- 
ICS 

Sydney S. Biechler, B.S. (Stanford University), Ph D. (The Pennsylvania State 
University), Assoc. Prof., Chemistry 

Frederick B. Bischoff, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Prof., Mechanical and Textile Engineering 

Alexandre Blumstein, B.S. (Sorbonne, Paris), Ph.D. (University of Strasbourg, 
France), Assoc. Prof., Chemistry 

Stephen J. Bodor, B.S., M.S. (Lowell Technological Institute), Prof., Mathemat- 
ics 

Barbara L. Brooks, B.S. (Lowell Technological Institute), Instr., Chemistry 

Ronald D. Brunelle, B.S., M.S. (Lowell Technological Institute), P.E. (Massa- 
chusetts), Asst. Prof., Electrical Engineering 

William J Burke B A. (University of Massachusetts), LL.B. (Suffolk University), 
M EdXton State College), Assoc. Pro.,, Economics and Management 

Ann Marie Bums, A.B. (Emmanuel College), Instr., Mathematics (on leave of 
sbssncs) 

J. Frederic Burtt, B.T.E., M.S. (Lowell Technological Institute), Assoc. Prof., 
Textile Technology 

Robert T. Callary, B.S. (Springfield College), M.Ed. (Fitchburg State College), 
Instr., Physical Education 

A. Grant Carrow, A.B. (University of New Hampshire), Instr., Physical Education 
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Albert M. Cederlund, A.B (Clark University), M.S. (Columbia University), As- 
soc. Prof., Economics and Management 

Huan-Yang Chang, B.S. (Southwest Associated University, China), M.S. (Univ- 
ersity of Rhode Island), Ph.D. (Iowa State University), Assoc. Prof., Chemi- 
cal Engineering and Paper Engineering 

Stanley J. Chase, A.B., M.A. (Siena College), Asst. Prof., Social Sciences 

Ning H. Chen, B.S. (National Chekiang University, China, B.Ch.E. (Polytechnic 
Institute of Brooklyn), M.S. (University of Missouri), D.Ch.E. (Polytechnic 
Institute of Brooklyn), Assoc. Prof., Chemical Engineering and Paper Engi- 
neering 

George P. Cheney, B.S. (Lowell Technological Institute), Instr., Electrical Engi- 
neering 

Anthony J. Cirrito, B.M.E. (Villanova University), Asst. Prof., Civil Engineering 

C. Daniel Cole, B.A., Ph.D. (University of Buffalo), Prof., Physics 

Robert M. Coleman, B.S. (Bates College, M.S. (University of New Hampshire), 
Ph.D. (University of Notre Dame), Head of Department and Prof., Biologi- 
cal Sciences 

Pasquale Condo, B.S. (Purdue University), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Mathematics 

Warren R. Corin, B.S. in B.A. (Bryant College), M.S. (University of Rhode Is- 
land), Instr., Economics and Management 

Gus P. Couchell, B.S., M.S. (North Carolina State University), Ph.D. (Columbia 
University), Asst. Prof., Nuclear Engineering 

Harold D. Craig, Capt., USAF, B.S., B.S. (Texas A & M College), Asst. Prof., 
Aerospace Studies 

Dexter E. Crocker, B.S. (Lowell Technological Institute), Instr., Chemistry 

Aldo M. Crugnola, A.B. (Boston University), M.S. (Northeastern University), As- 
soc. Prof., Plastics Technology 

Robert C. Curtis, A.B. (Williams College), Ph.D. (Pennsylvania State Universi- 
ty), Acting Head of Department and Prof., Meteorology 

Arthur T. Dabilis, A.B. (Suffolk University), M.A. (Northeastern University), Instr., 
Languages and Literature 

Angelo Dadoly, B.S. (Boston University), M.Ed. (Boston State College), Asst. 
Prof., Mathematics 

Charles L. Daley, B.T.C. (Lowell Technological Institute), Prof., Chemistry 

Rudolph-D. Deanin, A.B. (Cornell University), M.S., Ph.D. (University of Illinois), 
Prof., Plastics Technology 

Jane H. Dennis, S.B., S.M., Ph.D. (Massachusetts Institute of Technology), As- 
soc. Prof., Electrical Engineering 

Byron L. Dennison, B.S.E.E. (West Virginia University), M.S.E.E. (Virginia Poly- 
technic Institute), Ph.D. (Worcester Polytechnic Institute), P.E. (Virginia 

and West Virginia), Head of Department and Prof., Electrical Engineering 

George C. Dery, A.B. (Merrimack College), M.A. (Boston College), Asst. Prof., 
Economics and Management 
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Robert K. Devejian, B.S. (Tufts University), M.A. (Boston University), Prof., 
Mathematics 

Rev Raymond J. Devettere, A.B., M.A. (St. John's Seminary Boston) Ph.B., 
Ph.L., Ph.D. (University of Louvain, Belgium), Lect., Social Sciences 

Robert j. DeYoung, B.A., M.A. (New York University), Asst. Prof., Languages 
and Literature 

Alan W. Doerr, B.A. (Marist College), M.A. (Hunter College), Asst. Prof., Mathe- 
matics 

James H. Doherty, Jr., B.A. (University of New Hampshire), Assoc. Prof., Mathe- 
matics 

Gerald F. Downey, B.S., M.B.A. (Northeastern University), M.A. (Boston Col- 
lege), Asst. Prof., Economics and Management 

Stephen B. Driscoll, B.S. (Lowell Technological Institute), Instr., Plastics Tech- 
nology . 

Russell W. Ehlers, B.S., M.A. (Wesleyan University), Ph.D. (Yale University), 
Head of Department and Prof., Plastics Technology 

John G. Fallon, A.B. (Boston College), Instr., Mathematics 

Charles F. Feeney, B.S. in B.A. (Boston College), C.P.A., Instr., Economics and 
Management 

M. Brendan Fleming, B.S., M.A. (Boston College), Assoc. Prof. Mathematics 

Richard R. Forster, B.A. (Louisiana State University), M.A. (University of Sou 
ern California), Instr., Languages and Literature 

Daniel R. Fortier, TSGT, USAF, Instr., Aerospace Studies 

zoltan Fried, B.S. (Brooklyn College). Ph.D. (Brandeis University), Prof., Phys- 
ics 

Allan T Gifford SB SM (Massachusetts Institute of Technology), PE- (Mas 

slcn“ ChaLan of Division o. Physics and Engineering Science, 
and Head of Department and Prof.. Civil Engineering 

Edward S. Gilfillan, Jr., A.B. (Kalamazoo College), A.M., Ph.D. (Harvard Univ- 
ersity), Prof., Mechanical and Textile Engineering 

Edward L. Golec, B.S. (Lowell Technological Institute), Prof., Textile Technology 

John A. Goodwin, B.T.E., M.S. (Lowell Technological Institute), Prol., Textile 
Technology 

Patricia M. Grams, B.S. (Ulica College of Syracuse University), Asst. Prof., 
Biological Sciences 

fieoroe R Griffin B.S. (Indiana University), M.A. (Boston University) Ph.D. 

G TMassachuselfs Institute of Technology), Chairman o, Division of Chemis- 
try and Applied Chemistry, and Head of Department and Prof., Chemistry 

Michael Grossman, B.S. (Tuffs University), M.A. (Yale University), Instr., Mathe- 
matics 

Mary C. Hall, A.B. (Regis College), M.Ed. (Boston University). Assoc. Prof., 
Mathematics 
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Bernard C. Harcourt, B.S. (Fitchburg State College), M.A. (Columbia Universi- 
ty), Assoc. Prof., Mechanical and Textile Engineering 

F. Raymond Hardy, B.S., M.S. (Lowell Technological Institute), Prof., Physics 

Padmanabh Harihar, B.S. (R. Ruia College, India), M.S. (Wilson College, India), 
Ph D. (Columbia University), Asst. Prof., Nuclear Engineering 

William S. Harrison, A.B. (Harvard University), Asst. Prof., Social Sciences 

William E. Haskell, Jr., B.S. (Tufts University), M.S. (Northeastern University), 
P E. (Massachusetts), Assoc. Prof., Civil Engineering 

Richard C. Healy, Jr., B.S. in B.A. (American International College), M.A. (Univ- 
ersity of Massachusetts), Asst. Prof., Economics and Management 

William R. Hersey, B.S. (Lowell State College), M.A. (Boston College), Instr., 
Languages and Literature 

Charles J. Higgins, B.S. (Massachusetts Maritime Academy), B.S. (Lowell 

Technological Institute), Prof., Chemical Engineering and Paper Engineer- 
ing 

Geoffrey E. Hill, B.S., M.S. (Massachusetts Institute of Technology), Assoc. 
Prof., Meteorology 

S. Brackston Hinchey, A.B., M.A. (University of Missouri), Asst. Prof., Econom- 
ics and Management 

William T. Hogan, B.S. (Northeastern University), S.M., D.Sc. (Massachusetts 
Institute of Technology), Head of Department and Prof., Mechanical and 
Textile Engineering 

James S. Holland, B.S. (State College at Fitchburg), M.Ed. (Northeastern Univ- 
ersity), Asst. Prof., Mechanical and Textile Engineering 

Robert Z. Hollenbach, S.B.M.E. (Massachusetts Institute of Technology), M.S. 

(Rensselaer Polytechnic Institute), Prof., Mechanical and Textile Engi- 
neering 

F. Ross Holmstrom, B.S. (University of Washington), M.S., Ph.D. (Stanford Univ- 
ersity), Lect., Electrical Engineering 

Elwyn T. Hook, B.S. (Tufts University), Assoc. Prof., Physics 

Judith A. Horine, B.A. (Rivier College), Asst. Prof., Chemistry 

Martin Isaks, B.S. (Purdue University), M.S. (Iowa State University), Ph.D. 
(University of Cincinnati), Asst. Prof., Chemistry 

Stanley C. Israel, B.S. (Parsons College), Instr., Chemistry 

Ernest P. James, B.T.C., M.S. (Lowell Technological Institute), Prof., Chemistry- 
Director of Summer School and Director of Continuing Education 

Charles E. Jarvis, B.S., M.A. (Boston University), Prof., Languages and Litera- 
ture 

C. Zelman Kamien, B.S., M.S., Ph.D. (Purdue University), Assoc. Prof., Mechan- 
ical and Textile Engineering 

Lloyd C. Kannenberg, S.B. (Massachusetts Institute of Technology, M.S. (Univ- 
ersity of Florida), Ph.D. (Northeastern University), Instr., Physics 

Man Katz, B.S. (Philadelphia College of Textiles and Science), M.S. (Rensse- 
laer Polytechnic Institute), National Teaching Fellow, Chemistry 
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Joseph Kau. A B (University of Hawaii), A M. (Harvard University). Ph D. (Tufts 
University), Asst. Prof., Languages and Literature 
Charles D. Kavaloski, B.S., M.S., Ph.D. (University of Minnesota), Assoc. Prof., 
Physics 

i/'oonov Ir R S (Trinity College-Hartford), M.S. (University of 
N ° rW Maine)! Ph.D. (University of Manchester, England), Prof., Chemical Engi- 
neering and Paper Engineering 

Gunter H R. Kegel, B.S. (F. N. Fi„ Universidade do Brasil), Ph.D. (Massachu- 
setts Institute of Technology), Prof., Nuclear Engineering 
Judith A. Kelley, B.A. (Emmanuel College), Instr., Chemistry 
Jon R Kelly B.S. (Northwestern University), S.M.. Sc.D. (Massachusetts Insti- 
hjte of Technology). Assoc. Prof., Mechanical and Textile Engineering 

Robert Kelly, B.S. (Lowell Technological Institute), National Teaching Fellow, 
Mechanical and Textile Engineering 

loseoh R Killelea B.S. (Manhattan College), Ph.D. (New York University), 
Director "r, he Nuclear Center, and Chairman of the Division of Nuclear 

Studies 

Linda H. Kistler, B.S. in B.A.. M.S. in B.A. (Colorado State University), C.P.A., 
Asst. Prof., Economics and Management 
Marianne H. Knowlton, B.A. (Smith College), M.A. (Tufts University). Instr., Lan- 
guages and Literature 

Fritz F Kobayashi, P.E. (Massachusetts), Asst. Prof., Textile Technology 
David Korff, B.A. (Harvard University). Ph.D. (Brandeis University), Prof., Phys- 
ICS 

Albert D. Kowalak, B.S. (College of William and Mary), M.S., Ph D. (Virginia Po- 
lytechnic Institute), Asst. Prof., Chemistry 
Thomas G. Kudzma, S.B. (Massachusetts Institute of Technology), A.M. (Har- 
vard University), Asst. Prof., Mathematics 
Philip S. Lamprey, B.S. (Lowell Technological Institute), Ph.D. (University of 
New Hampshire), Prof., Chemistry 

Earle R. Laste, Jr., B.S., M.S. (Northeastern University), Ph.D. (Worcester Poly- 
technic Institute), Prof., Electrical Engineering 
Vasilis Lavrakas, B.S. (University of Massachusetts), M.S. (Tufts University), 
Prof., Chemistry 

Margaret Ledger, B.Sc. (University of Leicester, England), National Teaching 
Fellow, Physics 

Donald G. Leitch, B.S. (Lehigh University), M.S. (University of Colorado), As- 
soc. Prof., Civil Engineering 

j. Robert A. Lemieux, B.S., M.S., (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering 

John P. Leonard, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Electrical Engineering 
Wei K Liang, B.A. (National Peking University, China), M.B.A., Ph.D. (Universi- 
ty of Pennsylvania), Prof., Economics and Management 
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James C. Lillis, B.S. (Tufts University), M.B.A. (Harvard University), P.E. (Mas- 
sachusetts), Assoc. Prof., Economics and Management 

Irving Lipschitz, B.A., M.S. (New York University), Ph.D. (Virginia Polytechnic 
Institute), Asst. Prof., Chemistry 

Walter J. Lisien, B.T.C. (Lowell Technological Institute), Asst. Prof., Chemistry 

George E. Lockyer, B.S. (University of Denver), Instr., Mathematics 

Wayne A. Losano, A.B., A.M. (Boston College), Instr., Languages and Literature 

Thomas G. Macbeth, A.B. (Cornell University), M.A., Ph.D. (University of South- 
ern California), Assoc. Prof., Economics and Management 

Shadi Lai Malhotra, B.Sc., B.Sc., M.Sc., Ph.D. (Poona, India), Postdoctoral Fel- 
low (NSF), Chemistry 

Stuart L. Mandell, A.B. (Brooklyn College), M.B.A. (Syracuse University), Head 
of Department and Prof., Economics and Management 

James A. Mann, B.S. (Rensselaer Polytechnic Institute), Assoc. Prof., Chemical 
Engineering and Paper Engineering 

Thomas V. Marcella, B.S. (Lowell Technological Institute), M.S. (Northeastern 
University), Asst. Prof., Nuclear Engineering 

Pasquale A. Marino, B.S., M.S. (Northeastern University), Ph.D. (University of 
Connecticut), Assoc. Prof., Chemical Engineering 

Suresh C. Mathur, B.Sc., M.Sc. (University of Lucknow, India), Ph.D. (University 
of Texas), Prof., Nuclear Egineering 

Edward L. McCaffery, B.S. (St. John’s University), M.S., Ph.D. (University of 
Maryland), Prof., Chemistry 

John J. McCaffrey, A.B. (Suffolk University), A.M. (Tufts University), Instr., Lan- 
guages and Literature 

John J. McDonald, B.T.C. , M.S. (Lowell Technological Institute), Head of De- 
partment and Prof., Textile Technology 

Thomas F. McElligott, A.B. (Mt. St. Mary’s College), Ed.M. (Boston University), 
Prof., Mathematics 

Roger D. McLeod, B.A. (Bowdoin College), M.S. (Lowell Technological Insti- 
tute), Asst. Prof., Physics 

Robert J. McVicker, B.S. (Pennsylvania State University), B.S. (U.S. Naval Post- 
graduate School), M.S. (Carnegie Institute of Technology), Asst. Prof., Me- 
chanical and Textile Engineering 

Walter Roy Mellen, B.S. (Massachusetts Institute of Technology), M.S. (Lowell 
Tefchnological Institute), Assoc. Prof., Physics 

Addison H. Merrick, A.B. (Middlebury College), M.A. (University of Vermont), 
Ph.D. (Harvard University), Asst. Prof., Languages and Literature 

Barbara Miliaras, A.B. (Boston University), Instr., Languages and Literature 

Arthur I. Miller, B.S. (The City College of New York), Ph.D. (Massachusetts In- 
stitute of Technology), Asst. Prof., Physics 

Kun Min, B.S. (Lehigh University), M.S.E. (University of Michigan), Ph.D. (Uni- 
versity of Illinois), Assoc. Prof., Mechanical and Textile Engineering 
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Alan Mironer B.M.E. (Rensselaer Polytechnic Institute), M.Eng. (Yale Universi- 
ty) Ph^- (Syracuse University), Assoc. Prof., Mechanical and Textile En- 
gineering 

C. Robert Montgomery, B.A. (Boston University), P.E. (Massachusetts), Asst. 
Prof., Mathematics 

Howard K. Moore, A.B., A.M., Ph.D. (Boston University), Head of Department 
and Prof., Languages and Literature, and Director of Libraries 


Richard B. Morrison, A.B. (Colby College), Ed.M. (University of Maine), Instr., 
Physical Education 

William L. Mulcahy, Jr., B.A. (Harvard University), M.Ed. (Salem State College), 
Instr., Languages and Literature 


John B. Mullin, TSgt, USAF, Instr.. Aerospace Studies 

Paul J Murphy, B.S.E.E., M.S.E., M.S.E.E. (Massachusetts Institute of Technol- 
ogy), P.E. (Massachusetts), Assoc. Prof., Electrical Engineering 

Thomas J. Murphy, A.B. (Boston College), M.B.A. (Harvard University), Asst. 
Prof., Economics and Management 

Ronald P. Murro, B.C.E. (Cooper Union), M.S., Sc.D. (Columbia University), 
Asst. Prof., Mechanical and Textile Engineering 
Henry A. Myers, B.A. (Swarthmore College), M.A. (Boston University), Ph.D. 

(Brandeis University), Asst. Prof., Social Sciences 
Eugene E. Niemi, Jr., B.S. (Boston University), M.S. (Worcester Polytechnic In- 
stitute), Instr., Mechanical and Textile Engineering 
Raymond O. Normandin, A.B. (St. Anselm’s College), M.S. (Boston College), 
Prof., Plastics Technology 

Frederic H. Noyles, TSgt, USAF, Instr., Aerospace Studies 

Gerard W. O’Connor, A.B. (Harvard University), A.M., Ph.D. (Boston University), 
Assoc. Prof., Languages and Literature 

A. James Oliver, B.S. (Boston University), M.Ed. (Boston State College), Assoc. 
Prof., Physical Education 

Alexander A. Olsen, B.S. (Lowell Technological Institute), Instr., Mathematics 
M. Ali Omar, B.S. (Colorado School of Mines), M.S., M.S., Ph.D. (University of 
Colorado), Asst. Prof., Physics 

Harry Roger O’Neal, B.S. (University of Missouri), Ph.D. (University of Califor- 
nia, Berkeley), Asst. Prof., Chemistry 

Stephen A. Orroth, Jr., B.S. (Lowell Technological Institute), Instr., Plastics 
Technology 

Andrew A. Ouellette, B.S. (Brown University), Acting Head of Department and 
Prof., Mathematics 

Ira E. Over, Jr., B.S. (University of Maryland), M.S. (Xavier University), Asst. 
Prof., Mathematics 

Martin A. Patt, B.S. (Northeastern University), S.M. (Massachusetts Institute of 
Technology), Asst. Prof., Electrical Engineering 
Robert J. Peirent, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Chemistry 
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Robert W. Perry, B.S. (Worcester Polytechnic Institute), M.A. (Columbia Univ- 
ersity), Lect., Physics 

Arthur Petrou, B.S. (University of New Hampshire), M.S. (Northeastern Univers- 
ity), P.E. (Massachusetts), Asst. Prof., Mechanical and Textile Engineering 

David H. Pfister, B.S., M.S. (Lowell Technological Institute), P.E. (Massachu- 
setts), Prof., Textile Technology 

James B. Pierce, B.S. (Thiel College), M.S., Ph.D. (Case Instiute of Technolo- 
gy), Prof., Chemistry 

Clarence J. Pope, B.S. (Clemson College), M.S. (Lowell Technological Insti- 
tute), Prof., Textile Technology 

James E. Powers, B.S., M.S. (Lowell Technological Institute), Assoc. Prof., 
Electrical Engineering (on sabbatical leave) 

Miriam D. Price, A.B. (Smith College), Instr., Social Sciences 

Santo J. Pullara, B.S., M.B.A., J.D., Ph.D. (Syracuse University), Prof., Econom- 
ics and Management 

Howard H. Reynolds, A.B. (Harvard University), Sc.D. (Massachusetts Institute 
of Technology), P.E. (Massachusetts), Head of Department and Prof., 
Chemical Engineering and Paper Engineering 

John J. Riley, A.B., M.A. (Boston University), Asst. Prof., Languages and Litera- 
ture 

Paul J. Ring, B.S. (Boston College), M.S. (Rensselaer Polytechnic Institute), 
Ph.D. (Brown University), Asst. Prof., Physics 

John R. Robertson, A.B. (Bowdoin College), A.M. (Harvard University), Chair- 
man of Division of General Studies, and Head of Department and Prof., 
Social Sciences 

Kenneth L. Rogers, B.S. (University of Maine), P.E. (Massachusetts), Prof., Me- 
chanical and Textile Engineering 

Frederick A. Rojak, B.S.E.E. (Pratt Institute), M.S. (Lowell Technological Insti- 
tute), P.E. (Massachusetts), Assoc. Prof., Electrical Engineering 

Thomas A. Rooney, SSgt, USAF, Aerospace Studies 

Vittoria Rosatto, B.S. (Massachusetts School of Art), Prof., Textile Technology 

Harry Rubinstein, B.S. (Brooklyn College), Ph.D. (Purdue University), Assoc. 
Prof., Chemistry 

Michael B. Rukin, B.E.E. (The City College of New York), M.S.E.E. (Northeast- 
ern University), Lect., Electrical Engineering 

Charles L. Saccardo, B.S. in B.A. (Northeastern University), M.A. (Georgetown 
University), Asst. Prof., Economics and Management 

Alexander Sachs, B.S. (Northwestern University), Instr., Physics 

James W. Savage, III, A.B. (Boston College), M.Ed. (Suffolk University), Instr., 
Languages and Literature 

Allen Scattergood, A.B. (Columbia University), Ph.D. (Princeton University), 
Prof., Chemistry 

Michael Schenberg, B.S.E.E., M.S.E.E. (Newark College of Engineering), Lect., 
Electrical Engineering 
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Walter S. Schier, B.S. (St. Procopius College), Ph.D (University of Notre 
Dame), Asst. Prof., Physics 

Bernard Selikson, B.S., M.S., Ph.D. (New York University), Prof., Physics 

Steven Serabian, B.S. (Rensselaer Polytechnic Institute), M.S. (Union College); 
Asst. Prof., Mechanical and Textile Engineering 

James C. Sethares, B.S.E.E. (University of Massachusetts), S.M.E.E. (Massa- 
chusetts Institute of Technology), Lect., Electrical Engineering 

John J. Sewell, S.B., C.E. (Massachusetts Institute of Technology), Asst. Prof., 
Civil Engineering 

Sami A. Shama, B.Sc. (Cairo University), Instr., Chemistry 

Bernard Shapiro, B.S. (Lowell Technological Institute), S.M. (Massachusetts 
Institute of Technology), Asst. Prof., Mathematics 

Irwin A. Shapiro, B.S. in B.A. (Syracuse University), M.B.A. (Indiana University), 
Asst. Prof., Economics and Management 

Herman J. Shea, S.B., S.M. (Massachusetts Institute of Technology), P.E. (Mas- 
sachusetts), Prof., Civil Engineering 

G. Dudley Shepard, B.S. (Yale University), M.S., Sc.D. (Massachusetts Institute 
of Technology), Prof., Mechanical and Textile Engineering 

George W. Simpson, Major, USAF, B.A. (The Pennsylvania State University), 
Asst. Prof., Aerospace Studies 

Kenneth W. Skrable, B.S. (Moravian College), M.S. (Vanderbilt University), 
Head of Department and Prof., Radiological Sciences 

Malcolm K. Smith, B.S. (Haverford College), M.A. (Columbia University), Assoc. 
Prof., Physics 

Gerald Smithson, B.S. (Brown University), M.S. (Tufts University), Prof., Electri- 
cal Engineering 

Paul E. Snoonian, B.S., M.B.A. (Northeastern University), Asst. Prof., Econom- 
ics and Management 

Raymond E. Sparks, B.S. (Indiana State University), M.A. (Columbia Universi- 
ty), D.P.E. (Springfield College), Head of Department and Prof., Physical 

Education 

Stephen J. Spurk, B.S.E.E. (Merrimack College), Instr., Electrical Engineering 

Frank R. Stansel, B.S. (Union College), M.E.E., D.E.E. (Polytechnic Institute of 
Brooklyn), P.E. (Massachusetts), Prof., Electrical Engineering 

Richard M. Stanton, M.E. (Stevens Institute of Technology), Sc. M. (Boston Col- 
lege), Reactor Supervisor in Nuclear Center, and Visiting Asst. Prof., Nu- 
clear Engineering 

Carl A. Stevens, B.S., M.S. (Tufts University), Sc.M. (Brown University), Ph.D. 
(Boston University), P.E. (Massachusetts), Prof., Electrical Engineering 

James E. Stone, B.S. (Springfield College), Instr., Physical Education 

Arthur D. Talkington, B.S. (University of Chicago), M.A. (University of Mis- 
souri), Asst. Prof., Mathematics 

Wen Tang, B.S. (National Central University, China), M.S., Ph.D. (New York 
University), Asst. Prof., Meteorology 
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Virginia S. Taylor, B S. (Syracuse University), M.A. (Western Michigan Univer- 
sity), Asst. Prof., Mathematics 

Ye-Yung Teng, B.S. (National Taiwan University, China), M.S., Ph.D. (University 
of Maryland), Instr., Physics 

Nicholas Theochares, Major, USAF, B.S. (Springfield College), Asst. Prof., 
Aerospace Studies 

Henry E. Thomas, B.T.E. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Plastics Technology 

George J. Toscano, B.S., M.B.A. (Northeastern University), C.P.A., Assoc. Prof., 
Economics and Management 

David P. Wade, B.S. (Lowell Technological Institute), M.S. (Northeastern Univ- 
ersity), Asst. Prof., Electrical Engineering 

David A. Wagenknecht, B.A., M.A. (Boston University), Instr., Languages and 
Literature 

Fahd G. Wakim, B.S. (American University of Beirut), M.A., Ph.D. (University of 
Texas), Lect., Physics 

John W. Walkinshaw, B.S. (Lowell Technological Institute), Instr., Chemical En- 
gineering and Paper Engineering 

Francis R. Walsh, B.S., M.A., Ph.D. (Boston University), Asst. Prof., Social Sci- 
ences 

Tso-Chou Wang, Dip. in Eng., D.Eng. (Technische Hochschule, Germany), As- 
soc. Prof., Mechanical and Textile Engineering 

Joseph W. Waterman, B.S. (University of Vermont), M.B.A. (Boston University), 
Asst. Prof., Social Sciences 

Arthur C. Watterson, Jr., B.S. (Geneva College), Ph.D. (Brown University), Asst. 
Prof., Chemistry 

Harold L. Wedlick, B.S., M.S. (Wayne State University), Radiochemistry Super- 
visor in Nuclear Center, and Visiting Assoc. Prof., Radiological Sciences 

Louis I. Weiner, B.S. (Temple University), M.S. (Lowell Technological Institute), 
Visiting Prof., Textile Technology 

Robert J. Whelan, B.S. (Boston College), M.A. (Catholic University of America), 
Asst. Prof., Languages and Literature 

Francis J. Wiedenmann, A.B., M.S. (Rutgers University), Health Physics Super- 
visor in Nuclear Center, and Visiting Asst. Prof., Radiological Sciences 

Roger E. Wiehe, B.A. (Yale University), M.A. (University of Illinois), Ph.D. (Col- 
umbia University), Assoc. Prof., Languages and Literature 

Martin Wilner, B.S. (Rensselaer Polytechnic Institute), M.S. (Yale University), 
Ph.D. (Massachusetts) Institute of Technology), Asst. Prof., Physics 

Charles R. Wilson, B.S. (Lowell Technological Institute), Instr., Chemistry 

Albert T. Woidzik, B.S. (Lowell Technological Institute), P.E. (Massachusetts), 
Prof., Textile Technology 

Chuen Wong, Dip. of Science (Chung Chi College, Hong Kong), Ph.D. (Case In- 
stitute of Technology), Instr., Physics 
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Francis T. Worrell, B.S. (University of Michigan), M S., Ph.D. (University of 
Pittsburgh), Prof., Prof., Physics 

Waldo W. Yarnall, B.S. (University of Vermont), Director of Athletics 

Louis E. Yelle, B.S. (Lowell Technological Institute), M.S. (Northeastern Univ- 
ersity), Asst. Prof., Economics and Management 

Joseph A. Yeskewicz, B.S. (Springfield College), M.S. (University of Massachu- 
setts), Resident Proctor, and Lect., Physical Education 


Professors Emeriti 

Horton Brown, B.S. 

William G. Chace, Ph.B., M.S. 

Harold C. Chapin, A.B., A.M., Ph.D. 
Lester H. Cushing, A.B., Ed.M., Sc.D. 
James G. Dow, A.B. 

Charles A. Everett, B.T.C. 

Elmer E. Fickett, B.S., Sc.D. 

C. Leonard Glen 

Martin J. Hoellrich 

Nathaniel E. Jones 

James H. Kennedy, Jr., B.T.E., M.S. 

Gilbert R. Merrill, B.T.E. 

John L. Merrill, B.T.E. 

Charles R. Mingins, A.B., Ph.D. 

John H. Skinkle, S.B., M.S. 

A. Edwin Wells, B.T.E., M.Ed., P.E. 
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ADMINISTRATIVE ASSIGNMENTS 


Chancellor’s Office 

Elizabeth P. Kennedy, CPS, Secretary 
Helen G. Flack, B.S., Secretary 

Executive Vice President’s Office 

Kleonike J. Bentas, Secretary 

Provost’s Office 

Mary E. Perkins, Secretary 

Administrative Services 

James A. Sullivan, B.A., Ed.M., Administrative Assistant 

Gerald F. Cronin, Contracts and Concessions 

John E. Reynolds, Administrative Assistant 

William L. Kelley, Housing 

John L. Sayer, Supervisor of Payroll 

Patricia J. Gallagher, Bookkeeper 

Shirley D. Reed, B.S., Secretary 

Eloise L. Brassard, Secretary 

Admissions Office 

Alice R. Redican, Clerk 
Diane L. Goodrich, Secretary 

Building and Power 

George F. Abodeely, LLB, Administrator 
Charles F. Johnson, Superintendent of Building and Grounds 
Maintenance 

Charles DeFillipo, Plant Engineer 

Business Office 

Michael J. Chory, Accountant 
George S. Zaharoolis, Accountant 
Edna Nestor, Bookkeeper 
Mary C. Sullivan, Bookkeeper 
Irene D. Burns, Clerk 
Anita V. Lacie, Clerk 
Joan Cinq-Mars, B.S., Clerk 
Helen Shanahan, Clerk 
Gloria Willman, Clerk 
Sharon Elie, Clerk 

Data Processing 

William J. Keenan, Jr., Director 

Gilbert McGowan, Staff Assistant 

Dolores Trudel, Statistical Machine Operator 
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Dean of Faculty’s Office 

Theresa D. Leblanc, Secretary 


Dean of Student’s Office 

Barbara Jean Maccaron, Secretary 
Gladys M. Coughlin, Secretary 

Division of Chemistry and Applied Chemistry 

Harriet E. Burns, Secretary 

Mona M. Davis, Secretary 

Frank B. Ridge, Chemical Storekeeper 

Division of Evening Studies 

Aristomenes G. Panos, B.S. in B.A., Recorder 
Emma M. Millette, Secretary 
Marguerite H. McGarry, Secretary 
Kathryn Sheehy, Secretary 

Division of General Studies 

Joanne M. Poitras, Secretary 
Lucille T. Eno, Secretary 


Division of Physics and Engineering 

Eleanor M. McKenna, Secretary 
Jane Fagen, Secretary 
Karen I. Volis, Secretary 
Elaine DuBois, Secretary 

Leo F. Patenaude, Electronic Equipment Supervisor 

Graduate School Office 

Carole L. Bean, Secretary 


Guidance 

Vittoria Rosatto, B.S., Counsellor 


Health Services 

Arlene D. Gordon, R.N., In Charge 
Janet E. Connors, R.N. 


In Service Training Program 

John J. Delmore, Hon. Sc.D., Administrative Assistant 
Doris A. Spinney, Secretary 
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Libraries 

Vera Boyd Meehan, B.S., Assistant Librarian 
Mary P. Frascarelli, Library Assistant 
Eleanor T. Lessard, Library Assistant 
Madeline M. Owens, Library Assistant 
Ann V. Pendergast, Library Assistant 
June E. Traverse, Library Assistant 
Katharine F. Tarmey, Library Assistant 
Johannah K. Ahearn, Library Assistant 
Francis J. O’Brien, Library Assistant 

Receptionist 

Lorraine I. LeDoux 

Registrar’s Office 

Nora M. MacBrayne, Secretary 
Mary P. Kloppenburg, Clerk 
Mabel M. Murphy, Clerk 
Catherine P. Ouellette, Clerk 

Summer School 

Doris D. Couture, Secretary 
Pauline S. Lessard, Secretary 
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GENERAL INFORMATION 


History 

Lowell Technological Institute was incorporated in 1895 
and formally opened for the teaching of textile technology sub- 
jects on January 30, 1897. It was then known as the Lowell Tex- 
tile School and awarded only certificates and diplomas. Growth 
of the school in size, prestige, and scope of curriculum was 
rapid, and in 1913 it was granted the right to confer four-year 
degrees in textile engineering and textile chemistry. In 1928 the 
name was changed to the Lowell Textile Institute to indicate 
more fully the collegiate status of the institution. Its continued 
growth resulted in further diversification of its areas of speciali- 
zation, and since 1949 degree programs have been added in 
the fields of paper engineering, electrical engineering, plastics 
technology, mechanical engineering, chemistry, chemical engi- 
neering, physics, mathematics, nuclear science, nuclear engi- 
neering, industrial management, business administration, me- 
teorology, and biological sciences. In view of the present great- 
ly expanded scope of the engineering program, the name of the 
college was once more changed, in 1953, to Lowell Tech- 
nological Institute. The Institute grants Bachelor of Science in 
Business Administration, Bachelor of Science, Master of Sci- 
ence, and Doctor of Philosophy degrees. Since 1918, when the 
property of the school was transferred to the Commonwealth of 
Massachusetts, it has been under the control and management 
of a Board of Trustees appointed by the Governor of the Com- 
monwealth. 

Accreditation 

The Institute is a member of the Senior College Division of the 
New England Association of Colleges and Secondary Schools. 
The United States Department of Education and the Armed 
Forces consider such membership equivalent to regional ac- 
creditation. It also holds membership in the American Council 
on Education and in the College Entrance Examination Board. 
The Engineers’ Council for Professional Development extends 
accreditation to the curricula in electrical, mechanical, and tex- 
tile engineering, and the chemistry program is approved by the 
American Chemical Society. 

Graduates of the Institute have been accepted for graduate 
study at nearly all leading universities. The Institute’s prestige 
attracts students annually from many foreign countries. All 
races and religions are represented in the enrollment. Although 

the majority of its students are men, the Institute is co-educa- 
tional. 
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Campus 

The campus is situated 25 miles north of Boston, Massac u- 
setts. in Lowell, a city of nearly 100,000, long famous as a textile 
center and more recently for its increasingly diversified indus- 
tries. The 29-acre campus, situated on both sides of the Merri- 
mack river, includes 13 main buildings, among them an audito- 
rium-administration building, a library which is currently being 
areatly englarged, six classroom-laboratory buildings, four re- 
sidence halls and a gymnasium. A $4,500,000 nuclear science 
center is under construction. 

Alumni Memorial Library 

The library, dedicated to Alumni of the Institute who served in 
World Wars 1 and 11 and the Korean conflict, has recently un- 
dergone an extensive expansion. The original building, con- 
structed in 1951 by the Alumni Association, now houses the li- 
brary’s rare books, government depository collection, technical 
reports and a ground floor student activities area. The new ad- 
dition, which is linked to the original building by means of 
ramps, houses most of the library functions. The main floor con- 
tains the lobby with its control desk, exhibition area, catalog, 
reserve book room, reference room as well as the administra- 
tive and work areas for the library staff. Two elevators serve the 
library building. The third floor houses the extensive periodical 
collections, including current issues as well as a microprint 
area. A section of this floor holds the abstracts and indices ha 
serve as a guide to the periodical collections. The fourth floor 
houses the science and technology book collection while the 
fifth floor houses the collection of the humanities and the social 
sciences. On each floor shelving areas are mixed in with > read- 
ing and lounge areas to give maximum accessibility to our 
collections. The lounge areas on the upper floors provide ex- 
cellent views of the City of Lowell and the surrounding areas^ 
The ground floor has a complete audio-visual area consisting of 
a master control room, a student listening room with thirty-one 
individual stations, six individual listening areas with ' equip- 
ment, an audio-visual office, a multi-purpose room seating 140 
and a nine room radio station complex. The building seats ap- 
proximately 1000 students and has a stack capacity of 450,000 
volumes. A walkway under the side of the building adjacent to 
Smith Hall leads to the first aid station and the dormitory areas 
located behind the library. 

Equipment 

Laboratory equipment used in the instructional and 'research 
programs of the Institute is valued at more than $12,0 , • 

includes such varied apparatus as an electron microscope, an- 
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alog and digital computers, and full-sized 
as well as complete pilot-plant facilities 
areas, paper, plastics, leather, and textiles. 


industrial machines 
in all technological 
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ADMISSION OF UNDERGRADUATES 

New students are selected from those applicants who during 
their preparatory education have shown academic promise and 
strength of character. Besides scholastic rating and test re- 
sults, high value is placed upon their evidence of leadership 
and contribution to school and community life. 

Application for admission should be made as soon as possible 
after the first marking period in the candidate’s senior year o 
secondary school. Applicants who apply before the first mark- 
ing period will not be considered until the Admissions Office 
has received senior grades for this period. The responsibility of 
having these marks forwarded to Lowell Technological Institute 
rests with the applicant. Students from other countries are ad- 
vised to start the application procedure not less than 12 months 
in advance of the expected date of enrollment. 

The institute does not accept part time or special students, nor 
does it accept students at mid-year. 

Correspondence is welcomed prior to their senior year from 
students in high school who may require help in adapting their 
secondary-school programs to fit the needs of the freshman 
year at the Institute. Requests for application blanks and aM 
correspondence relating to matriculation should be addressed 
to the Dean of Admissions, Lowell Technological Institute, Low- 
ell, Mass. 01854 

Applications for admission must be received by the Institute on 
or before June 1, prior to the September in which the applicant 
wishes to matriculate. 

All admission records, once submitted, become the property of 
the Institute and cannot be returned. 

An applicant who is requesting financial assistance must file a 
Parents’ Confidential Statement with the Institute. 

Application Procedure 

A candidate for admission should: 

1. Complete the first two pages of the admission application 
form. 

2. Attach a certified check or money order in payment of the 
application fee of $10 which is not refundable. 

3. Submit the entire application form to the office of the sec- 
ondary-school principal, with a request that the office fill out 
pages 3 and 4 and mail the completed application directly to 
the Dean of Admissions. 

4. Request transcripts be sent to Lowell Technological Insti- 
tute from any college, preparatory school, or institution of 
learning beyond secondary school attended. 
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5. Make direct application to the College Entrance Examina- 
tion Board, P. O. Box 592, Princeton, N.J., with a request to take 
the Scholastic Aptitude Test which is required of ALL appli- 
cants for admission to the freshman class at the Institute. The 
applicant must take the Scholastic Aptitude Test during the 
senior year in secondary school or thereafter. Letters, tele- 
phone calls, etc., will not be accepted in place of the official 
score card. 

Applicants for admission who are in the upper 20% of their 
high-school class scholastically may be admitted by the Dean 
of Admissions prior to completion of the CEEB examinations. 
This examination, however, must be completed during the sen- 
ior year and the results forwarded to Lowell Technological In- 
stitute before final acceptance is granted. 

6. Undergo a complete health examination by a family physi- 
cian. The physician must return to the Student Health Services 
on a form provided by the Institute, a certificate of good health, 
indicating the date of the examination. Health certificates are 
not sent to the applicant until he has been finally accepted by 
the Institute. 

7. File a certificate of residence, filled in both by the candi- 
date for admission and the city or town clerk of the place of re- 
sidence. This certificate of residence is not sent to the appli- 
cant until he has been finally accepted by the Institute or ac- 
cepted in the summer precollege program. 

8. Upon receipt of a letter of admission, submit a prepayment 
of tuition (one-half of the first semester’s tuition) within 30 days. 
This fee is nonrefundable if the applicant does not enroll. Stu- 
dents in the Precollege Refresher Program of the LTI Summer 
Session are not required to make prepayment of tuition. 

If an applicant plans to attend the Institute, after receiving a final 
acceptance letter he should instruct the secondary school to 
send a transcript of final grades to the Admissions Office after 
graduation. The responsibility for sending this final transcript to 
the Admissions Office rests with the student. Failure to instruct 
his secondary school to forward this final transcript could result 
in his being not accepted in the fall. 

Individual interviews are not required. However, applicants 
(and parents, when possible) may visit LTI on one of the regu- 
larly scheduled High-School-on-Campus days. Personnel from 
the Admissions Office will be available to answer questions, 
and guided tours of the campus will be conducted on these 
days. They will be held on April 28, 1969, October 24, 1969, Jan- 
uary 9, 1970, February 27, 1970, April 15, 1970 and October 23, 
1970 commencing at 10:30 a.m. in Cumnock Hall. No appoint- 
ment is necessary. 
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Requirements for Admission 

All applications are reviewed by the Committee on Admissions 
in order to determine the eligibility of each candidate, and the 
final decision as to eligibility is made by that Committee. Condi- 


tions for acceptance follow: . , 

1 A candidate for admission must be a graduate of a second- 
ary school approved by the New England Association of Col- 
leges and Secondary Schools, Inc., the Regents of the State of 
New York, or a board of equal standing. The New England As- 
sociation of Colleges and Secondary Schools accredits schools 
and colleges in the six New England states. Membership in one 
of the six regional accrediting associations in the United States 
indicates that the school or college has been carefully evaluat- 
ed and found to meet standards agreed upon by qualified edu- 
cators. Colleges support the efforts of public school and com- 
munity officials to have their secondary school meet the stand- 

2 rdS For aHcour r ses P except Business Administration a candidate 
must have completed the following units of secondary-school 


StUdy ’ algebra (quadratics and beyond) 
plane geometry 
trigonometry 
English 

American history 

chemistry (including laboratory) 


2 units 
1 unit 
Vz unit 
4 units 
1 unit 
1 unit 


or 

physics (including laboratory) 1 um V 

Preference is given to applicants offering both chemistry 
and physics. Those who do not offer both are urged to make up 
the deficiency in the Summer Session Precollege Refresher 
Proqram. Besides the listed prerequisites, applicants may of- 
fer credit in such elective subjects as languages, history, me- 
chanical drawing, social studies, and other sciences. 

Combined prerequisites and electives should total at least 16 
units. Each of these units is equal to one secondary-school sub- 
ject satisfactorily completed during one academic year of at 
least 36 weeks of four 40-minute meetings each week, or the 

equivale admiss j on tQ the course in Business Administration a 
candidate must have completed 16 units of approved hig 


school work: 

English 

mathematics 
American history and 
social studies 
laboratory science 
electives 


4 units 
2 units 

2 units 
1 unit 
7 units 
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as well as the Scholastic Aptitude Test. Candidates should also 
indicate the choice of this program in the space provided on 
page one of the application. 

Advanced Placement 

Lowell Technological Institute subscribes to the program of the 
College Entrance Examination Board providing academic cred- 
it for students qualify for advanced standing. Those interested 
must take CEEB Advanced Placement Tests and have them 
submitted to Lowell Technological Institute for evaluation. 

Students from Other Countries 

All foreign applicants for whom English isasecond language and 
who have been in the United States for less than two years must 
take an English Proficiency Test and have the results sent to 
the Dean of Admissions prior to filing a formal application with 
the Institute. The test used by the Institute to determine English 
proficiency is TOEFL (Test of English as a Foreign Language). 
Students should arrange to take this examination by writing to 
the Educational Testing Service in Princeton, New Jersey, 
08540, U.S.A. and, as stated above, request the results be sent 
to Lowell Technological Institute. 

The Institute accepts every year foreign applicants in numbers 
up to 5% of each entering class. In all other respects, the ad- 
mission procedure for foreign students is the same as that re- 
quired of U.S. citizens. They are urged, however, to have the 
transcript of their secondary-school and/or college records, as 
well as all other application materials, submitted, in ENGLISH, 
and not less than twelve months in advance of the expected 
date of enrollment. All applicants should have considerable fa- 
cility in speaking and writing English and should have financial 
resources sufficient for at least their first year of study. They 
are expected to complete the same schedule of courses as- 
signed to U.S. students. 

To facilitate their adjustment to campus life, all freshman male 
students from other countries are required to live in the Insti- 
tute s residence halls and are assigned to rooms shared by U.S. 
students. Students must supply their own towels, sheets pil- 
lows and pillowcases, and blankets or may subscribe to a laun- 
dry service. Bedding, as well as clothing, should be suitable for 
a climate in which temperatures normally fall well below the 
freezing point during the winter months. 

Transfer Credit Requirements 

1. The formal application for all potential transfer credit stu- 
dents to Lowell Technological Institute must be filled out in its 
entirety. An affirmative answer to Question 6B is a requisite. 
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2. Completed application forms are considered by the Corn 
mittee on Admissions. Selection of potential transfer credit stu 
dents is based entirely on its determination. Successful candi- 
dates will receive Form No. 1 application following this deci- 
sion Students denied transfer credit will be notified by mail 

3 The prospective student, in completing this form, MUST in- 
dicate the curriculum major he intends to pursue a Lowe 
Technological Institute. Lowell Tech reserves the right to 
assignment of transfer students to specific curricula 

4 The transfer credit applicant should list in Co umn I our 
course title, and number all Lowell Tech subjects offered com 
parable to those completed at another college or university. 
This enumeration should also include such comparable sublet 
titles as are in progress or in contemplation. 

5 Those subjects taken at other institutions of learning 
should be lasted by course title and number in Column II and 
matched to each one being petitioned for credit appraisal a 
LTI. Subjects in progress or contemplated for completion mus 

likewise be included. 

6 Credit will not be considered in subjects where the appli- 
cant’s grade is lower than “C”, or from an institution granting 
neither an associate nor bachelor’s degree. 

7 The third column should include catalogue page number 
and description of subjects taken at other recognized insti u- 
tions The fourth should include text required in the particular 
subject. The fifth must show the name of the institution where 
the applicant studied. Do not mark Column Six. 

8 All completed information with the most recent transcrip 
(s) and catalogues must be received at Lowel Techno, tog. cal 
Institute Admissions Office no later than April 1. .here will be 
no exceptions. 

9 As courses so indicated in Form No. 1 are completed, it is 
the obligation and sole responsibility of the ndividua^app lican 
to supply his official transcript record to LTI. Transcripts to 
subjects ending after the April 1st deadline, must be received 
by August 1st. The College will not solicit this required informa 

Jo 0 "’ Students completing the equivalent of one full year of i col- 
leae work waive the SAT examination requirement Others 
must forward official copies of SAT figures from Princeton, New 

jersey , 

11 One full year of physical education completed at another 
ms.ituhonwmbe considered for transfer credit. This sub,ect ,s 

a degree requirement at LTI. 

1 2 Applicants are advised that it is a rule of Lowell Technol- 
ogical Institute that NO CREDITS will be allowed a student after 
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he registers. It is therefore, imperative you list all credits you 
are hopeful of attaining before registration. After registration, a 
final decision concerning transfer credit rests with the Depart- 
ment Head in which the student is going to matriculate and the 
Dean of Admissions. 


Re-Admission Policies 

Due to the rapidly increasing number of applicants for admis- 
sion, the problem of considering the application for re-admis- 
sion of a student who has been dropped or withdrawn for scho- 
lastic deficiency has become more dificult. 

It is clearly evident that the student who has already been given 
his chance does not have as much right to consideration as the 
student who is applying for the first time and who may be de- 
nied admission by limitation of numbers. 

Therefore, it is the policy of the Admissions Committee that stu- 
dents leaving for scholastic reasons be required to fulfill the 
following conditions before their petition will be considered: 

1. Students must remain dropped for at least one regular se- 
mester. 

2. All students desiring consideration for readmission to Low- 
ell Technological Institute must submit pages 1 & 2 of our appli- 
cation, completed in its entirety, with a check in the amount of 
$10.00. A letter giving the original date of entrance to this col- 
lege and a brief resume of what you have done since you left 
Lowell Technological Institute must accompany this applica- 
tion. You should list in this resume other schools attended, sub- 
jects taken, and grades received. 

3. They must show evidence of improved scholastic ability by 
enrolling in the day courses of some accredited institution and 
submit good grades in the subject in which whey showed weak- 
ness. These grades are not transferable but simply proof of 
worthiness for readmission. Students must apply for readmis- 
sion for the entire year if they were freshmen. Only those cours- 
es in which B or better grades have been earned will be omit- 
ted. ROTC and Gym can be considered separately. Upperclass- 
men may be admitted to repeat the last semester of their failing 

year or (pe called upon to repeat the entire year as the situation 
warrants. 

4. When all of these items have been received in the Admis- 
sions Office, a letter will be sent notifying you of the decision of 
the Committee on Admissions. No notification will be given by 
telephone or in person. Applications received after June 1 will 
not be considered under any conditions for admission to the In- 
stitute in September of that year. Only in very rare cases are 
students considered for readmission in February. If, however, in 
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the opinion of the Dean of Admissions, a student can be phased 
into his program of study with benefit to the student, applica- 
tion and credentials must be received prior to January 1 for 
consideration for the second semester admission. 

5 . Final decision will be made by the Dean of Admissions as 
to whether or not readmission would serve the best interests o 
the student and the Institute. Approval of readmission is not au- 
tomatic and all decisions will be final. 

GED Certificate 

In order to encourage and support non high school graduates 
in their effort to obtain a college education, Lowell Technologi- 
es ln«rtute recognizes the GED TEST as an ^rumenoob 
tain the Massachusetts High School Equivalency Certificate 
which we in turn honor in lieu of a high school diploma. This 
applies to applicants from the state of Massachusetts only, an 

students applying from other states sh0U ' d G |° D ns ~' t t ^® ate D ls 
partment of Education regarding how the GED Certificate 
used as an equivalent to a high school diploma. 
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STUDENT HOUSING AND SERVICES 

Residence Halls 

All non-commuting male students are required to live in the re- 
sidence halls on campus insofar as our facilities permit unless 
excused in writing by the Dean of Students. Excuses are re- 
viewed periodically and may be cancelled should conditions 
warrant. 

Application for permission to occupy other living quarters must 
be made by letter to the Office of the Dean of Students. When 
permission is granted to live off campus, the students must re- 
cord, in the Dean of Students office, their off-campus local ad- 
dress. Further, the students are obliged to notify the Dean of 
Students office of any subsequent change during the academic 
year. 

Permission to reside at home is accorded in cases where the 
student lives within a normal commuting distance from the In- 
stitute or where financial hardship would be involved through 
living in a residence hall. 

Dormitory rooms are furnished by the Institute and students are 
responsible for their care. Each student must supply his own 
sheets, pillow, pillowcases, blankets, towels and personal li- 
nens or may subscribe to the laundry service provided for all 
resident students at a reasonable cost. Each occupant of a 
room is responsible for damage to furniture, equipment and in- 
terior surfaces. In the event of damage to public areas (corri- 
dors, lobbies, shower rooms, etc.) the cost will be apportioned 
among all residents of the building concerned. 

No facilities are available for the housing of female students. 
Those who do not live at home must make arrangements to re- 
side off-campus. A list of off-campus rooms and apartments is 
supplied by the Housing Office. In the event that rooms for fem- 
ale students should become available on a limited basis, they 
will be assigned in the order in which applications are re- 
ceived. 

Room assignments in residence halls are made for the full aca- 
demic year. A change of room is not permitted except in rare 
instances and may be accomplished only after formal applica- 
tion is approved by the Housing Office. 

The Institute reserves the right to reassign or transfer resident 
students within our dormitory buildings. In the event of such a 
reassignment or transfer of a student already in residence, the 
Institute shall not be liable for a refund to the former occupant 
of the room to which said reassignment or transfer is made. 

Rental charge for each residence room is made for the full aca- 
demic year payable upon registration prior to the Fall semester. 
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Refunds for rooms will be made to students leaving the dormi- 
tories only after all rooms have been assigned and then in the 
order in which withdrawals take place. 

While the room charge covers occupancy only during periods 
when the Institute is in regular session it may, at the discretion 
of the Dean of Students, be extended to include vacation per- 
iods under extenuating circumstances. 

The Institute reserves the right to utilize student rooms during 
vacation periods for conferences and other groups or for hous- 
ing of remaining students in one residence hall for safety rea- 
sons. 


Residence Hall Regulations 

1. The Resident Proctor is available to students by appoint- 
ment except in the case of emergency. Appointments can be 
made through the head student proctor. (This regulation may 
be adjusted depending upon the dormitory). 

2. The hours of the First Aid Dispensary, located behind the 
Library, are from 8:00 a.m. to 5:00 p.m. Report any illness or in- 
jury occurring at any other time to a member of the proctor 
staff. 

3. Pets, intoxicating beverages, gambling, weapons of any 
sort, and narcotics are prohibited on campus. 

4. Freshman resident students are not permitted automobiles. 

5. Women guests of dormitory residents may be permitted in 
the lobby reception areas and parents and relatives may visit 
the rooms with permission of the Resident Proctor or Head Stu- 
dent Proctor, under individual dormitory conditions. 

6. Concerning room conditions: 

a. Students are responsible for the condition of their 
rooms, its furniture, and equipment. No items of furniture or 
equipment are to be moved from the rooms. 

b. Students will be assessed for damage or theft of Insi- 
tute items. 

c. for health reasons, beds should be made daily and 
rooms must be kept clean. 

d. Electrical appliances such as radios, phonographs, 
clocks, electrical shavers, tape recorders, etc., are permit- 
ted. Cooking appliances of any kind are prohibited, as well 
as bicycles, auto parts, and motorcycles, from the resid- 
ence halls. 

e. Pictures may be taped to cement walls and wood pa- 
neling only; never to plastered walls. 
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f. Food and juice are permitted in the residence halls, 
subject to the following three conditions: 

1. Food that must be heated before it is consumed is 
not permitted. 

2. Foodstuffs which have objectionable odors, i.e., 
some cheese and meat items are not permitted. 

3. All foods without proper preservatives must be 
kept in closed containers and consumed within 24 
hours. All wrappings, remains of and utensils used for 
their consumption must be cleaned and/or disposed of 
immediately. 

g. Rooms should be locked when left vacant. 

h Screen must be kept intact on windows and ledges 
kept clear — nothing may be hung from the windows. 

i. Rooms may be inspected by Institute officials or the 
proctor staff at any time. 

j. Students must sweep floors, dispose of all trash, unplug 
all electrical appliances, and turn off all lights when leaving 
the residence halls for vacation periods. 

k. Light bulbs may be obtained from the floor proctors or 

building custodians. 

1 Signs are not permitted on the outside of the doors. 

7. General Dormitory conditions: 

a. Students are reminded that they live under group con- 
ditions and that acts of thoughtlessness and irresponsibility 
jeopardize the opportunities of everyone to study and work 
in the residence halls. When in doubt, be considerate of the 
other person. 

b. Rooms are contracted for the entire academic year* 
and students are responsible for their room rent regardless 
of whether they occupy their rooms. No resident student is 
permitted at any time to maintain housing other than his re- 
sidence hall assignment. Freshmen are assigned rooms by 
the Housing Office. Upperclassmen may sign up for the 
rooms they wish at the Housing Office or designated area. 
Room changes are permitted only during announced times 
near the beginning of each semester. 

c Incinerators are located on each floor for disposal of 
combustible trash. Bottles, cans, and noncombustible re- 
fuse is to be placed in the large barrels provided in each 
incinerator room. 

d. Keys are provided for each room. Replacement fee in 
case of loss is $2.00. 

e. In case of emergency, turn on room lights, close win- 
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dows and leave room with door closed and unlocked, then 
walk to the nearest building exit. 

f. Lost and Found is located in the Office of Security Pol- 
ice, located in the Basement of Cumnock Hall. Deposit any 
lost items there. 

8. Concerning discipline: 

Members of the proctor staff will assist students in their or- 
ientation to residence hall life, and furnish more details on 
discipline policies and procedures. Appropriate discipline, 
in the form of room restriction or other measures, may be 
taken by the proctor staff toward students who refuse to act 
in a responsible, mature manner while in the residence 
halls. 


Dining Halls 

All students living in the residence halls are required to pur- 
chase a dining hall meal ticket. The Leitch Hall dining room is 
for the use of Bourgeois and Leitch Hali residents. Residents of 
Smith Hall, Eames Hall, and the Annexes will obtain their meals 
in the Smith Hall dining room. The contract food service prov- 
ides two meals a day (breakfast and dinner), seven days a 
week, at a cost of $185.00 per semester. This charge is payable 
upon registration prior to each semester. The Smith Hall dining 
room is open at noon to provide food service on a cash basis 
for all students. The Eames Hall Snack bar is open intermittent- 
ly during the day and evening. 


Health Service 

The dispensary is in the charge of two registered nurses for 
eight hours each school day. Students receive first-aid treat- 
ment at the dispensary and are advised as to the best proce- 
dure to take in case of illness. Medical services are available to 
students 24 hours daily. There are three excellent modern hos- 
pitals in the immediate vicinity of the Institute. Students must 
bear their own medical fees and hospital charges. 

If a student requires emergency surgical treatment, every effort 
is made to communicate with a parent or guardian. Failing this, 
such action is taken as appears to be necessary in the interest 
of the student. 

Accident insurance during the academic year is compulsory 
and is included in the activity and insurance fund. Health insur- 
ance also is available, on a voluntary basis, through the Office 
of the Dean of Students. 
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Counselling 

The counselling program, under the supervision of the Dean of 
Students Office, starts with the admissions procedure and con- 
tinues throughout the freshman year. During Orientation Week, 
the freshman attends a series of lectures the purpose of which 
is to help in the adjustment to college requirements. 

Freshmen should contact instructors for academic problems 
and, if necessary, a referral may be made to the Director of Stu- 
dent Counselling for further assistance. Personal difficulties 
such as financial or similar problems should be brought directly 
to the Director of Student Counselling. 

Due to the large numbers of students each year, it is impossible 
to call in all students. Responsibility for interviews must rest 
with the student who needs advice or clarification. 

Other phases of the counselling program include lectures on 
effective study and tutoring programs under the sponsorship of 
Circle K, as well as faculty tutorial sessions. In the second se- 
mester of the freshman year a series of lectures is offered to 
help the student become aware of the curricula at the Institute 
and determine what course he should elect for the next three 

years. 

Counselling in the upper classes is generally conducted in 
scholastic matters by the Head of the department concerned 
and in personal problems by the Dean of Students office. 
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STUDENT EXPENSES 


The various expenses described in this section apply only to 
students enrolled in the day program at the Institute. Fees and 
expenses of the Evening Division are listed in a separate bulle- 
tin. All fees are established by the Board of Trustees and are 
subject to change without notice. 

Payment of tuition and fees is an integral part of the registra- 
tion process which must be completed before a student may 
attend classes. In special cases a delay in payment may be 
authorized, but all fees must be paid no later than the close of 
the sixth week of classes of the semester concerned. Requests 
for such a delay must be approved by the Dean of Students 
before a student’s registration is complete. 

APPLICATION FEE $10 

1. The Institute requires the prepayment of 50% of the 
first semester’s tuition within 30 days of the date upon 
which the applicant is accepted for admission. For 
Massachusetts residents this amounts to $50. This pre- 
payment is forfeited if the student fails to register at 
the Institute. In rare instances, such as sickness which 
would prevent the applicant from enrolling, this rule 
may be waived by the Dean of Students. 

2. The application fee is NOT credited to the student’s 
tuition. 

TUITION (per year) 

U. S. citizens who are residents of Massachusetts. . . .$200 

All others $600 

Special students carrying a total of 10 or more credit hours 
must pay the full tuition fee. 

Special students carrying less than 10 credit hours pay 
charges according to the following schedule: 

U. S. citizens who are residents of Mass. . $10.00 per cr. hr. 

All others $30.00 per cr. hr. 

Because Lowell Technological Institute is state-supported, 
its educational program and facilities are made available at a 
low tuition rate to students from the Commonwealth. Eligibility 
for the 'low tuition is determined under the following policies 
established by the Board of Trustees: 

1. Every student claiming residence in Massachusetts 
must file with the Dean of Students a certificate signed 
by either the town or city clerk of the community 
claimed as legal residence, stating that his parents or 
guardian is a legal resident of the Commonwealth of 
Massachusetts. 

2. The residence of a minor follows that of the parents, 


43 


unless the minor has been emancipated. A minor stu- 
dent who has been emancipated must also .present 
documentary evidence of emancipation. 

3. A minor under guardianship must present documen- 
tary evidence of the appointment of a guardian in addi- 
tion to the certificate of residence of a guardian. 

4. The residence shown on the application at the time of 
initial application for admission determines the appro- 
priate tuition charge to be made for the entire period 
or periods of the applicant’s enrollment. 

5. The residence of a wife follows that of the husband. 

6. Application for classification of residence must be 
made by the student on a prescribed form obtainable 
at the Institute. Misrepresentation of facts to evade 
payment of the proper rate of tuition constitutes suffi- 
cient cause for suspension or permanent separation 
from the Institute. 

7. Payment of one-half of the total yearly tuition must be 
made during the registration period of each semester. 

8. The President of the Institute is authorized to adjust 
individual cases within the spirit of these rules. 


ROTC DEPOSIT 

This deposit covers loss of, or damage to, uniforms or 
equipment used for ROTC instruction and is required of all 
students enrolled in that program. The entire amount, minus 
charges, is refunded upon completion of ROTC requirements. 
If, at any time, the charges against a student exceed the 
amount on deposit, he must pay the charges and make an addi- 
tional deposit of $25. 


ACTIVITY AND INSURANCE FUND 

Each student enrolled in 10 or more total credit hours must 
pay this sum in the first semester for the entire academic year. 
Payment of this entitles the student to free admission to all 
athletic events, a mailbox in the campus post office, subscrip- 
tion to the student newspaper, and a copy of the yearbook. A 
portion of the fund helps to support the general student activi- 
ties under the jurisdiction of the Student Council and other 
general and special activities at the direction of and under the 
jurisdiction of the President. It pays for the compulsory ac ^ ,_ 
dent insurance policy which covers each student during the 
academic year. It is not refundable. 
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RESIDENCE HALLS 

The residence hall charge is $350 per student per year. 
Each student will be billed for the room for the entire academic 
year. In the event a student is dropped at any time during the 
year he is still responsible for the room charge and will be re- 
imbursed only if the room is rented to another student. 

LATE REGISTRATION FEE $25 

A student who does not complete his registration (includ- 
ing the payment of all fees) by the close of the registration 
period must pay this additional fee. 

AUDITING FEE $5/credit hour 

All students regularly enrolled and paying the full tuition 
charge in any semester may audit courses in that semester 
without charge, provided permission is obtained by special 
action through the Office of the Dean of Students. 

Students not regularly enrolled or not paying the full tui- 
tion charge for the semester must pay $5 per credit hour to 
audit a course and must obtain permission from the Dean of 
Students. 


COMMENCEMENT FEE $15 

This fee applies to graduating students only and covers 
such Commencement expenses as degree form and case, 
rental of cap and gown, invitations, printing, and any other 
expenses approved or directed by the President. 

FRESHMAN DUES $5 

All students classified as freshmen must pay this fee when 
they are billed. 

OFFICIAL TRANSCRIPT FEE $1/copy 

Each student is allowed free of charge a total of three 

transcripts of his scholastic record. A charge of $1 per copy is 
made for each additional transcript. 


BOOKS AND MATERIALS 

Students must provide their own books, stationery, drafting 
equipment, and the like and must pay for any breakage or 
damage they may cause to machines, laboratory equipment, or 
other property of the Institute. 

Laboratory equipment may not be removed from the prem- 
ises except by special permission. 
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TUITION REFUND SCHEDULE 

Application for refunds must be filed with the Bursar upon 
the student’s withdrawal, and the refunds will be made as fol- 


lows: 


No. of Weeks 
At least 
0 
2 

3 

4 


But less than 

2 

3 

4. . . . 
5 


5 and over 


Refund 

Rate 

80% 

60% 

40% 

20 % 

. None 


SUMMARY OF EXPENSES PER YEAR 


Tuition 

U. S. citizens who are 
All others 


residents of Massachusetts. . . . $200 

$600 


Residence halls $350 per student per year 

Student activity and insurance fee $ 49 

ROTC deposit $ 25 

Books, supplies, and related miscellaneous 


expenses (approximate) 

The Boarding fee is $370 per student, per year. 


$100 


46 


STUDENT REGULATIONS 


Conduct 

Students admitted to the Institute are presumed to be ladies 
and gentlemen and of sufficient maturity and poise to enable 
them to live in an adult environment. Regulations are framed 
not to restrict the conduct of individuals or groups but to pro- 
vide a pattern so that a large body of students may live and work 
in harmony. 

A STUDENT MAY BE DROPPED FROM THE ROLLS WHENEV- 
ER IT IS CONSIDERED IN THE BEST INTERESTS OF THE IN- 
STITUTE. 

In some laboratories students are required by state law to wear 
safety eyeglasses, which may be purchased at the LTI Books- 
tore. The instructor in each class requiring the use of such 
eyeglasses will inform the students of the necessity of using 
them. 


Attendance 

An excused absence system is applicable. For regulations con- 
sult the KEY (Student Handbook). 


Academic Grades 

The student’s semester rating is a weighted value used to de- 
note his relative standing. The values assigned are as follows: 


A + 

4.30 

(97-100) 

C + 

2.30 

(77-79) 

A 

4.00 

(93-96) 

C 

2.00 

(73-76) 

A- 

3.70 

(90-92) 

C- 

1.70 

(70-72) 

B + 

3.30 

(87-89) 

D + 

1.30 

(67-69) 

B 

3.00 

(83-86) 

D 

1.00 

(63-66) 

B- 

2.70 

(80-82) 

D- 

0.70 

(60-62) 



F 0 

(below 60) 




These point values, when multiplied by the credit hours as- 
signed to the subject and added together, are divided by the 
sum of the credit hours to give the student’s semester rating. 
The cumulative rating for more than one semester is obtained 
in the same manner as the computation for the rating of a sin- 
gle semester. 


Dean’s List 

The Dean’s List is composed of students who have a se- 
mester rating of 3.00 or higher, with no current failures. 
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PROBATION AND DISMISSAL — ACADEMIC 
Probation 

A student is automatically placed on probation under the fol- 
lowing conditions: 

A. When the student’s semester rating is less than 1 .35 

B. When the cumulative rating of a student not on proba- 
tion is less than the appropriate value 

Freshman Year-end 1-40 

Sophomore Mid-year 1-45 

Sophomore Year-end 150 

Junior Mid-year 1-55 

Junior Year-end 1-50 

Senior Mid-year 1,b0 

The probationary period covers the entire regular semester fol- 
lowing the issuance of the semester or cumulative rating which 
placed the student on probation. 

A student on probation may not represent the institute in any 
public function or extracurricular activity and may not hold 
class or other offices during the term of probation, and is al- 
lowed no unexcused absences from classes. 


Dismissal 

A student is automatically dropped from the Institute for at 
least one semester under the following conditions. 

A. When the student’s semester rating is below 0.70 

B. When the student’s semester rating is less than 1.35 
for two consecutive semesters 

C. When the student, while on academic probation, fails 
to achieve the cumulative rating required in 1-B above 

Upon request of a student who has been notified of impending 
academic dismissal from the Institute by the above conditions, 
the Dean of Students, in the case of a freshman, and the appro- 
priate Department Head, in the case of an upperclassman, will 
grant the student a hearing to review that student’s case to as- 
certain if extenuating circumstances exist which would justify 
further consideration. 

A student dropped from the Institute must take subjects at 
some other college before applying for readmission to LTI. 


PROBATION AND DISMISSAL — DISCIPLINARY 

A student is placed on disciplinary probation by the Dean of 
Students when in his opinion a student has violated a basic ru e 
of conduct or an established rule of the Institute. The proba- 
tionary period covers the entire semester in which the violation 
took place. The length of time of the censure can be a longer 

period of time. 
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A student who violates the basic tenent of disciplinary proba- 
tion may be dismissed from the Institute. 

If the original violation is of a serious nature, the Dean of Stu- 
dents may dismiss the student without benefit of a probationary 
period. 

Any student on disciplinary probation may not represent the In- 
stitute in any public function or any other extra-curricular activ- 
ity and may not hold any class office or other office during his 
term of probation, nor is he allowed to cut any classes or labor- 
atory sessions. 

Requirements for Graduation 

In order to be recommended for the baccalaureate, a student 
must: 

1. Complete successfully one of the prescribed cur- 
ricula with no substitutions for major subjects and no 
unremoved failures in major subject. 

2. Earn a cumulative rating of 1.70 or above for the 
entire period at the Institute. 

3. Fulfill the residence requirement of one academic 
year. 

Graduation Honors 

Academic honors are awarded at the annual Commence- 
ment exercises by appropriate notation on the degree forms for 
the baccalaureate and by printing in the Commencement pro- 
gram the names of the students who have earned such recogni- 
tion. Honors are awarded according to the following standards 
of achievement: 

With Honors — graduation with a rating of at least 3.00 but less 
than 3.30 for the entire period of study at the Institute; 

With High Honors — graduation with a rating of 3.30 or higher for 
the entire period of study at the Institute; 

With Highest Honors — graduation as the highest ranking stu- 
dent in the class and with a rating of 3.70 or higher, contingent 
upon the completion of at least six semesters of work at the In- 
stitute. 
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FINANCIAL AID 


At L.T.I. financial aid is available to full time students in 
qood standing who are citizens of the United States, during the 
Fall and Spring and Summer Session. Aid to a student may be 
in the form of a National Defense Student Loan, a Federal 
Grant, part time employment in the Federal College Work-Study 
Program, a scholarship, or any combination of these financia 
aids to continue their education. Each program is designed to 
meet the particular need of the student and the applicant is 
required to complete the required forms regarding parental 
[ncome and assets since this will be the basis for determining 

the amount and type of aid granted. , nCititMtp 

A Parents Confidential Statement must be sent to the Institute 
by all candidates, through the College Scholarship ervice, 

Princeton, New Jersey. . .. 

Students may obtain applications and information regarding 

these programs at the Financial Aid Office, Oil . 

SCHOLARSHIPS ^ + . . .. o 

Various trusts, organizations, civic bodies, and industrial firms 
have contributed funds for scholarships available to students 
and prospective students at the Institute. Many of the scholar- 
ships are renewable annually for the balance of the student s 
undergraduate program, provided a satisfactory scholastic 
average is maintained; others are for a specified period of time. 
At present, scholarships are available only to citizens of the 

United States. , . . . . 

All entering freshmen who are candidates for scholarships 

should make direct application for admission to the Director of 
Admissions before April 1 and should have completed the 
Scholastic Aptitude Test of the College Entrance Examination 
Board by that date. To arrange for the test, candidates must 
make direct application to the College Entrance Examination 
Board, P. O. Box 592, Princeton, N. J., with a request to take the 
Scholastic Aptitude Test. In addition, the applicant should 
request and complete a scholarship and/or loan application 
Unless otherwise specified, all scholarships are granted by vote 
of the Scholarship and Awards Committee of the Institu e. 
While honor grades are not required to maintain a scholarship, 
the recipient is expected to remain in good standing in college 
and to progress normally from year to year. Grades which prev- 
ent normal progress or conduct which results in probation, sus- 
pension, or dismissal terminates the scholarship. 

AVAILABLE TO FRESHMEN AND UPPERCLASSMEN 

Albany Felt Company Scholarship 

One annual grant of $500 to a freshman entering the Institute is 
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made by the Albany Felt Company. Each recipient is given an 
opportunity for summer employment at the company while in 
college. 

Alumni Association Scholarships 

The LTI Alumni Association makes available every year several 
scholarships covering tuition and miscellaneous fees. They are 
renewable if satisfactory scholastic standing is maintained. 
Funds for these scholarships are derived from the following 
sources: 

Stephen E. Smith Scholastic Fund 
James T. Smith Fund 

Arthur A. Stewart Memorial Scholarship Fund 

Warwick Chemical Foundation in memory of Walter Nowicki 

New York Chapter, LTI Alumni Association 

Berkshire Hathaway, Inc. Scholarships 

A number of scholarships covering tuition and living expenses 
for four years are offered in Textile Engineering and Textile 
Technology by Berkshire Hathaway, Inc., Providence, R. I. Male 
employees and sons of employees only are eligible. Students 
interested should contact Berkshire Hathaway, Inc., 704 Hospi- 
tal Trust Building, Providence, R. I. 

Russell L. Brown Scholarship, donated by 

Davis and Furber Machine Company 

This scholarship is open to a student who plans to major in 
Textile Engineering or Textile Technology. Preference is given 
to employees and sons or grandsons of employees of Davis and 
Furber Machine Company. Selection is based on general schol- 
arship, initiative, and need. The stipend is $300. Appointments 
are for one year only but are renewable. 

Admiral Carl Espe Scholarship 

This $200 scholarship is awarded to the male student present- 
ing the best exhibit in Technorama, science fair for Merrimack 
Valley high schools, held each spring at the Institute. 

Joseph Kaplan Memorial Scholarship 

This $250 scholarship is awarded annually to the winner of 
Technorama, science fair for Merrimack Valley high schools. 

City of Lowell Scholarships 

The City of Lowell provides a total of five scholarships every 
two-year period through competitive examination to residents 
of Lowell, Mass., who are enrolled in the entering freshman 
class at the Institute. The amount of each scholarship is $200, 
and each is renewable provided satisfactory scholastic grades 
are maintained. 
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Lowell Sun Charities Scholarship Fund 

Through this fund, established by Lowell Sun Charities, 
Inc. one or two Greater-Lowell residents are eligible for full 
tuition scholarships, renewable annually. Selection is based 
upon evidence of good moral character and high scholastic 

standing. 

Commonwealth of Massachusetts Scholarships 

Twenty scholarships of $250 each are available annually to 
residents of the Commonwealth of Massachusetts who are 
enrolled in the freshman class at the Institute. Awards are made 
on the basis of competitive examination, and financial need and 
the scholarships are renewable on the condition that satisfac- 
tory grades are maintained. 


Paper Engineering Department Scholarships 

Ten or more scholarships with annual stipends of $500 are 
available to upperclassmen and selected graduate students in 
Paper Engineering who fulfill the scholarship requirements of a 
minimum of 2.0 cumulative rating. These scholarships are nor- 
mally maintained from year to year provided the student main- 
tains his academic rating. 

Present contributors to the Scholarship Fund include the fol- 
lowing: 

Byron Weston-Crane Company 
Carter Rice Storrs & Bement, Inc. 

Weyerhaeuser Company 
Dennison Manufacturing Company 
Erving Paper Mills 
Fraser Paper, Ltd. 

Hollingsworth & Vose 

International Paper Company 

Ludlow Corporation 

Mohawk Paper Mills 

Nashua Corporation 

Oxford Paper Company 

Tileston & Hollingsworth 

S.D. Warren Div. Scott Paper Company 

Sylvan I. Stroock Scholarship, donated by 
S. Stroock & Co., Inc. 

A $500 scholarship is awarded each year on the basis of 
scholarship, financial need, leadership, and promise of success 
in textile fields from funds established by S. Stroock & Co., Inc. 


52 


Science Count-Down Scholarship 

A one-year tuition scholarship is available annually to a 
student who has won first place in Science Count-down, the 
televised science quiz for Massachusetts eighth-grade pupils, 
co-sponsored by the Institute and WBZ-TV, the Westinghouse 
Broadcasting Company television station in Boston. 

United Elastic Corporation Scholarships 

Scholarships of $250 are available through the United 
Elastic Corporation to students in textiles. Preference is given 
to employees or their families, or to residents of communities 
where plants are located. Especially preferred are native New 
Englanders. Recipients must agree to work summers in 
approved plants, and the Corporation furnishes suitable 
employment to scholarship recipients during summer vacations 
and following graduation, as far as possible. Awards are based 
upon good character and standing in the community and apti- 
tude for technical training. They are renewable annually under 
the usual conditions. Applications should be made through the 
plant nearest the residence of the applicant. Plants are located 
at Easthampton, Lowell, and Littleton, Mass., West Haven, 
Conn.; and Stuart, Va. 

Jacob Ziskind Memorial Fund for Freshmen 

This scholarship, open to freshmen only, was established 
by employees of the former Merrimack Manufacturing Com- 
pany in memory of Jacob Ziskind. Qualifications include good 
character, scholastic record, initiative, and ability. 

Outside Scholarship Assistance: 

The Afro-American Society at L.T.I. has compiled a list of 
Private, Public, and Federal Scholarships, Funds, Fellowships, 
and Loan Programs that are available to disadvantaged persons. 

The Financial Aid Office has copies of this list which will 
be sent upon request. Correspondence should be addressed 
to the Director of Financial Aid, Lowell Technological Institute, 
Lowell, Massachusetts 01854. 


AVAILABLE TO UPPERCLASSMEN ONLY 

AFROTC Financial Assistance Program 

Financial Grants are provided on a competitive basis to a 
limited number of cadets entering Aerospace Studies 200 - 300 
- 400 in the Air Force ROTC four year program. The grant cov- 
ers full tuition costs, books, laboratory expenses and incidental 
fees. A grant earned as a sophomore or junior continues until 
graduation as long as the cadet maintains acceptable stand- 
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ards. Cadets also receive $50 per month subsistence allow- 
ance. 

Allied Chemical Foundation Scholarships 

Two grants of $750, given by the Allied Chemica Corpora- 
tion, are awarded to worthy students majoring in Textile Chem- 
istry or Textile Engineering. 


A.S.T.M.E. Awards 0 . . , - . 

Merrimack Valley Chapter 113, American Society of Tool 

and Manufacturing Engineers, awards $100 annually to a jun- 
ior-class member in good standing of the Student Chapter on 
the basis of leadership, scholarship, need, and contribution to 
the Society. The A.S.T.M.E. Student Chapter presents the Prof. 
J. Arthur Ainsworth award of up to $100 annually to any chapter 
member in good standing on the same terms. 


Boston Paper Trade Association Awards 

Two awards, each for $150, are open to upperclassmen en- 
rolled in the Paper Engineering Department and who are resi- 
dent of New England Awards are based on character, proven 
interest in the Paper Industry and academic performance 


The Chemical Club of New England Scholarship 

This scholarship in the amount of $400 is awarded to a 
student in Chemical Engineering or Chemistry who is a resident 
of New England. Selection if based on ability and financial aid. 

Chemstrand Corporation Scholarship 

A scholarship of $500 is available to a superior, deserving 
student enrolled in textiles. Donor is the Chemstrand Corpora- 
tion. 


DeBell-Richardson Scholarship 

DeBell-Richardson, Inc., the D. & R. Pilot Plants, Inc., and 
John M. DeBell have established a scholarship for a student 
majoring in Plastics Technology. It is awarded on the basis of 
scholastic success, extracurricular activities, and financial 
need. 


Dixie Cup Scholarship 

The Dixie Cup Division of American Can Company ot 
Easton Pa., has established a scholarship in the amount of $500 
per year. Students majoring in Chemical Engineering, Electri- 
cal Engineering, Mechanical Engineering, Paper Engineering, 
or Plastics Technology are eligible to apply, and selection is 
based on scholastic achievement, financial need, and extracur- 
ricular participation. The Company provides summer employ- 
ment for the student holding the scholarship. 

Foster Grant Scholarship 

The Foster Grant Company, Inc. of Leominster, Mass., 
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makes available on a one-year basis a tuition scholarship to a 
deserving student in Plastics Technology who is a resident of 
Massachusetts. Preference is given to a sophomore living in the 
Leominster area; however, if there are no applicants from that 
area, another candidate may be chosen. Scholarship, personal- 
ity, and over-all student contribution to extracurricular activi- 
ties are the general criteria used in selecting the recipient. 

Gehring Foundation Memorial Scholarships 

Scholarships in the amount of $75 per semester, renew- 
able under the usual conditions, are made possible through the 
Gehring Memorial Foundation of New York, which may review 
the applications recommended by the Scholarship Committee. 
The scholarships are in memory of Henry G. Gehring and his 

son, Edward H. Gehring, both of whom were engaged in the 
lace industry. 

NOPCO Chemical Company Scholarship 

The NOPCO Chemical Company of Newark, N. J., has 
established two $250 scholarships open to students majoring in 
Chemical Engineering, Chemistry, Paper Engineering, Plastics 
Technology, or Textile Chemistry who have proved themselves 
scholastically and who are active in extracurricular programs. 

Society of Plastics Engineers Scholarship 

A scholarship is granted annually by the Eastern New Eng- 
land Section of the Society of Plastics Engineers, Inc. to an 
upperclassman majoring in Plastics Technology. 

Uniroyal Incorporated 

This Foundation has established scholarships for students 
who have successfully completed at least two years of college 
in which they have demonstrated leadership, capacity for 
higher education, and a recognition of its cultural and eco- 
nomic value. Applicants must be in need of financial assist- 
ance, and recipients assume a moral obligation to repay over a 
reasonable period at least 25% of the scholarship aid received. 

Western Electric Fund Scholarship 

This scholarship, covering the cost of tuition, books, and 
fees for one year, not to exceed $800, is available to an 
under-graduate in an engineering program. Selection is based 
upon need and ability. 

Jacob Ziskind Memorial Scholarship Fund 

Through a fund established by the Trustees of the Jacob 
Ziskind Trust for Charitable Purposes, scholarships are 
awarded annually and are renewable under the usual condi- 
tions. The scholarships cover tuition and books. Seniors, jun- 
iors, and sophomores who have demonstrated high scholar- 
ship, financial need, and qualities of good character and lead- 
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ership are eligible. Preference is given to, but not restricted to, 
students who received grants as freshmen from the Jacob Sis- 
kind Memorial Fund for Freshmen. 

Russell Weeks Hook Scholarships 

Six undergraduate scholarships for needy, qualified stu- 
dents in Chemistry or Textile Chemistry in the amounts of 
$225 are awarded each year, two awarded to each of the 
upperclasses. 

AVAILABLE TO GRADUATE STUDENTS ONLY 

Fellowships for graduate students are listed and describe 
in the Graduate School section of this catalogue. 


LOANS 


Student Loan Fund 

A loan fund is available to upperclassmen needing hnan- 
cial assistance to continue their education at the Institute. Stu- 
dents may apply for loans through the Faculty Treasurer of the 

Lowell Technological Associates, Inc. 

Repayments which are made while the student is still 
enrolled at the Institute are interest-free. On loans repaid after 
the student leaves school interest is charged at the rate of 4/o 
starting three months after the date on . which the student 
officially terminates enrollment. Repayments are not required 
until the student separates from the Institute, at which time 
repayments become due quarterly at the rate of $10 per quarter 
the first year and $20 per quarter each year thereafter until the 
loan is repaid. Additional payments may be made at any time to 
reduce indebtedness at a more rapid rate. 

Geigy Loans . .. 

Geiqy Dyestuffs, a division of Geigy Chemical Corporation, 

has established a loan fund restricted to students majoring in 
Chemistry, Textile Chemistry or Paper Engineering. The fund 
operates under the same conditions as the Student Loan Fund. 
Application for Geigy loans may be made to the Dean of stu- 
dents. 

FEDERAL FINANCIAL AID PROGRAMS 

Available to Undergraduate & Graduate Students. 

National Defense Student Loan 

The National Defense Education Act offers loans to needy 
students. Repayment begins one year after graduation, unless 
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military service intervenes, whereupon repayment begins one 
year after leaving service. Interest is charged at the rate of 3%, 
beginning with the first payment. Repayments may be made 
over a 10-year period. A 50% forgiveness clause is included for 
students who enter the field of elementary- or secondary-school 
teaching for a period of five years. 

College Work-Study Program 

The Economic Opportunity Act of 1964 (P.L. 88-452) as 
amended by Economic Opportunity Act of 1965 (P.L. 89-253) 
and the Higher Education Act of 1965 (P.L. 89-329) Title I Part C 
established the College Work-Study Program to stimulate and 
promote the part time employment of students, particularly stu- 
dents from low income families who are in need of the earnings 
from such employment to pursue courses of study in institu- 
tions of higher education. At LTI the program is available to full 
time students in good standing at the undergraduate and grad- 
uate levels during the Fall and Spring semesters and during the 
Summer Session. 

Educational Opportunity Grants 

The Higher Education Act of 1965, Title IV, Part A (P.L. 
89-329) affirms the policy of the United States to strengthen the 
educational resources of our colleges and universities and to 
provide financial assistance for students in post-secondary and 
higher education. T he Act initiates a program of educational 
opportunity grants through institutions of higher education, to 
assist in making available the benefits of higher education to 
qualified high school graduates of exceptional financial need, 
who for lack of financial means of their own, or of their families, 
would be unable to obtain such benefits without such aid. 


AWARDS 

AVAILABLE TO UNDERGRADUATE STUDENTS ONLY 

American Association of Textile Chemists and Colorists Book 

Prize. This is awarded to the outstanding graduating senior in 
the Textile Chemistry course and includes a junior membership 
for one, year in the A.A.T.C.C. The recipient is recommended by 
the Division of Chemistry and Applied Chemistry. The academic 
standing of the candidate is an important factor in the decision. 

American Association for Textile Technology Award. This is 
made to the member of the senior class majoring in a textile 
program who is rated highest in scholarship, technical ability, 
industry, judgment, leadership, reliability, and ability to work 
with others. 
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ACS Student Affiliate Chapter Award. A plaque is presented 
annually by the LT1 Student Affiliate Chapter of the American 
Chemical Society to the outstanding senior majoring in Chemi- 
cal Engineering or Chemistry, based upon academic perform- 
ance and demonstration of research capability. 


ASTME Award. The Merrimack Valley Chapter, American 
Society of Tool and Manufacturing Engineers awards $100 to a 
member of the Student Chapter of the ASTME who is high in 
scholastic standing and in need of financial assistance. 

Chemistry Award. A book prize is awarded to the member of 
the freshman class who shows the greatest achievement in 
chemistry during the first semester. 

Circle K Book Award. A book is awarded to the freshman with 
the highest cumulative average for the first semester of his first 
year at the Institute. 

Dean’s Key. This award, sponsored by the Student Council, is 
given to the senior who has made the greatest extracurricular 
contribution to the Institute during his four years at college. 


Department of Physics and Mathematics Awards. Handbooks 
are presented annually by the Chemical Rubber Company to 
the outstanding freshman in the physics program and the out- 
standing freshman in the mathematics program. 


Ben Faneuil Award. An annual award of $100 is made by Mr. 
Ben Faneuil of The Chelsea Industries, Chelsea, Massachu- 
setts, to the sophomore majoring in Plastics Technology with 
the highest cumulative average. 

Jacob K. Frederick Memorial Award. Omicron Pi Fraternity 
makes an annual award of $50 in memory of Professor Jacob . 
Frederick to a freshman, based on scholastic achievement and 
extracurricular participation. The award is applicable to the 
recipient s tuition in the ensuing academic year. 

Barnett D. Gordon Award. An award of $250 is presented to the 
freshman matriculating at the Institute who achieved the high- 
est score in the mathematics section of the Scholastic Aptitude 
Test of the College Entrance Examination Board. It is given by 
Barnett D. Gordon, formerly of the Board of Trustees of the 

Institute. 
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Samuel P. Kaplan Memorial Fund Awards. An award of $100 is 
given at the end of each semester to the highest-ranking stu- 
dent in basic knitting. The fund was established by the New 
England Knitted Outerwear Manufacturers’ Association in 
memory of Samuel P. Kaplan. 

Helen U. Kiely Award. This award acknowledges by permanent 
inscription on a plaque the senior student in Paper Engineering 
selected by his classmates as having outstanding qualifications 
of merit. It is made by the New England Section of the Techni- 
cal Association of the Pulp and Paper Industry in recognition of 
Helen U. Kiely’s distinguished service to the industry. 

The Northern Textile Association Award. A medal is presented 
to the member of the graduating class majoring in Textile Engi- 
neering or Textile Technology who has maintained the highest 
scholastic standing throughout the four years of his undergrad- 
uate work. 

Louis A. Olney Book Prizes. Selected reference books are 
awarded to the outstanding freshman, sophomore, and junior 
students in Chemistry or Textile Chemistry who are recom- 
mended by the Division of Chemistry and Applied Chemistry on 
the basis of academic standing in Chemistry. 

President’s Medal. This award is made to the student who is 
graduated With Highest Honors for the most distinguished aca- 
demic record in his class. 

The Harry Riemer Honor Award. This award is made available 
through the Textile Veterans Association of New York in honor 
of Mr. Harry Riemer, one of the textile industry’s foremost per- 
sonalities in the trade publication field. The award, which con- 
sists of a $25 United States Savings Bond, is made to an 
outstanding textile graduate who has been active in extracurri- 
cular activities and who has maintained a high level of scholas- 
tic achievement. 


Radio Station WLTI Award. The staff of the student-operated 
radio station WLTI awards a plaque annually to a member out- 
standing for conspicuous service and furtherance of the goals 
of the station. 


Textile Veterans Association Honor Award. A bronze medallion 
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is given to an outstanding graduating student in a textile course 
on the basis of scholastic achievement, extracurricular partici- 
pation, and over-all contribution to the Institute. Preference is 
given to veterans. The Association making the award repre- 
sents all veterans of World War II now affiliated with the textile 
and allied industries. 

The Wall Street Journal Student Achievement Award 

This award recognizes the senior in Business Administra- 
tion or Industrial Management who has achieved the best com- 
bination of academic and extracurricular excellence. The 
award consists of an engraved paperweight, a year s sub- 
scription to the Wall Street Journal, and a plate on the per- 
manent plaque established for the award winners. 
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OTHER ASSISTANCE FOR MASSACHUSETTS 

Residents only 


Board of Educational Assistance Scholarships 

These scholarships for one-quarter, one-half, or full tuition 
are available both to freshmen and to upper classmen. For full 
information write to: 

Executive Secretary 

Board of Educational Assistance 

200 Newbury Street 

Boston 16, Mass. 

Massachusetts Higher Education Loan Plan (H.E.L.P.) 

This plan enables the Massachusetts commercial and 
mutual savings banks, federal savings and loan associations, 
credit unions and cooperative banks, to make available unse- 
cured student loans. Students must be accepted by or enrolled 
in an institution furnishing a program of higher education which 
is approved by a State or Federal approving agency and by the 
Massachusetts Higher Education Assistance Corporation. A 
student who is a permanent resident of the United States may 
borrow up to $1,000 a year for undergraduate school, or $1,500 
a year for graduate school. There is no interest charge on such 
loans while the student is in school, provided parental adjusted 
income is under $15,000. Upon leaving school there is a charge 
of 7% per year on the unpaid loan balance. Monthly repayment 
of the loan begins within one year after graduation. Loan appli- 
cations are available at commercial and mutual savings banks, 
federal savings and loan associations, credit unions and coop- 
erative banks, in the town of the student’s residence. 

Specific inquiries regarding this program should be 
addressed to: 

Massachusetts Higher Education Assistance Cor- 
poration 

51 1 Statler Building 
Boston, Massachusetts 02116 
Telephone 426-9434 

Cooperative Study Program 

Th,e First Naval District has approved Lowell Technological 
Institute as Sponsor of its Cooperative Work-study Program at 
the Boston and Portsmouth Naval Shipyards. 

Students will undertake a five-year program in their field of 
specialization - electrical, electronic, chemical, civil and 
mechanical engineering, increasing their experience and capa- 
bilities in subsequent on-the-job training at either shipyard. 
Successful students will earn the bachelor of science degree. 

Information concerning this program may be obtained by 
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writing the First Naval District Headquarters at Charlestown or 
the Director of Admissions, Lowell Technological Institute. 

PLACEMENT 

Industrial Training Program 

The Placement Office maintains two basic functions. One 
is to counsel the senior planning to take recruiting interviews; 
the other is arranging the dates of interviews for the represent- 
atives of the recruiting companies and agencies. 

In the counselling process the Placement Officer reviews 
the student’s transcript with him, discussing his points of 
strength and weakness. The elements of the recruiting proce- 
dure are explained so that he may be properly prepared for the 
ensuing interviews. 

Approximately one hundred and eighty companies and 
government agencies recruit on the LTI campus. The compa- 
nies represent a cross-section of industry in the country rang- 
ing from the so-called giants down to those of relatively small 
size. Geographically, they are located in the Northeast, the 
Southeast and the Mid-West with a few from the Far West. 
Thus, the seniors get fairly broad exposure to business oppor- 
tunities. 
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SUMMER SESSION 


The Summer Session is designed primarily to serve three 
principal areas of interest: Professional Advancement Courses 
for industrial personnel; Undergraduate Credit subjects for col- 
lege students who require deficiency clearance or who seek 
advanced standing; and Precollege Refresher subjects for in- 
coming freshmen at LTI. 

The industry-sponsored professional advancement pro- 
gram comprises a series of specialized intensive, one- to 
three-week courses. The two six-week undergraduate sessions 
stress fundamental credit offerings in college mathematics, 
physics, chemistry, English, economics, electronics, mechani- 
cal engineering, accounting, marketing, management, and so- 
cial studies. 

Precollege Refresher Program 

The Precollege Refresher Program is especially designed 
for prospective LTI students who require additional back- 
ground to fulfill minimum entrance requirements. Students 
must first apply for fall admission; the Dean of Admissions des- 
ignates the subject or subjects required for coverage of minor 
deficiencies in the high school background. Five-week, noncre- 
dit subjects in basic mathematics, physics, chemistry, and Eng- 
lish are offered in a June-July session to accommodate all 
freshman candidates. 

For further information or a Summer Session Bulletin, write 
to the Director of Summer School. 
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THE GRADUATE SCHOOL 

The Lowell Technological Institute Graduate School, which 
was founded in 1935, offers advanced studies, including profes- 
sional training and research leading to graduate degrees in 
many fields of engineering and in certain areas of pure and ap- 
plied science. The School offers Master of Science degree pro- 
grams in the following fields: Chemical Engineering, Chemistry, 
Electrical Engineering, Mathematics, Mechanical Engineering, 
Nuclear Engineering, Paper Engineering, Physics, Polymer Sci- 
ence, and Textile Technology. Programs leading to the Doctor 
of Philosophy are also offered in Chemistry, including a Poly- 
mer Science option, and in Physics, including Solid-State, Nu- 
clear and High Energy options. In addition to the day classes 
intended primarily for full-time graduate students, the graduate 
School offers some evening courses through the Division of 
Evening Studies mainly for the convenience of part-time stu- 
dents primarily interested in advanced professional training. 
The courses offered in the evening are equivalent in every res- 
pect to those offered to the day students for they are simply 
evening sections of courses offered during the day. There are 
currently 81 graduate students enrolled in degree programs for 
advanced professional training in these Evening Division cours- 
es out of a total Graduate School enrollment of 266 students. 
These part-time students are primarily from the large industrial 
companies nearby the Institute located principally in the Merri- 
mack Valley. New graduate programs in Applied Mathematics, 
Plastics, and Electronic Systems Engineering are currently un- 
der consideration by the Graduate School Executive Committee 
and it is hoped that these programs will be instituted in the Fall 
of 1969. Programs of this type, which would include as well as 
Plastics and Systems Engineering, the graduate programs in 
Paper, Textiles and Nuclear Engineering are in wide demand 
by industry in New England and in Massachusetts in particular. 
These programs serve as excellent supplements to the stand- 
ard curricula in the basic engineering and science areas which 
would include Chemistry, Physics, Chemical Engineering, 
Electrical Engineering and Mechanical Engineering. In June of 
1968, there were 36 Master of Science degrees and 1 Doctor of 
Philosophy degree granted through the Graduate School at LTI. 
For further information concerning the graduate programs, 
please consult the Graduate School Catalog. 
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SPECIAL SERVICES TO INDUSTRY 
AND THE COMMUNITY 


In addition to the services rendered by the Evening Divi- 
sion, the Alumni Memorial Library, the Research Foundation, 
and the Summer School program, the college provides such 

special services to industry and to the community as the follow- 
ing: 

Industrial seminars and conferences; 

Guidance work in the high schools; 

Technorama, science fair for area high schools; 

Consultive opportunities with the faculty; 

Collaboration with the Agency for International Develop- 
ment of the government in its foreign aid program; 

Special radio and television programs, such as Science 
For information relative to these programs, address 
the Coordinator of Special Services at the Institute. 
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DIVISION OF EVENING STUDIES 

The Division of Evening Studies 0,ters as * oc '^ e fi ®! 1 rt d 
calaureate degree programs in a variety of technical f eids a d 
a master’s degree satellite program with area industries. Aaai 

tionally, individual subjects in mathematics ® c '® nce ’ l ®' ° , 

nv pnaineerinq and general studies may be taken by special 
arrangement Selected subjects offered during the summer ar 
conducted as part of the Professional Advancement Pr °9^ 

In cooperation with the Massachusetts D|VIS '°" .^® rs ° n 
nel and Standardization, the Division of Evening Stud es a “ 
offers an In-Service Training Program in Civil Engineering 
Technology limited to employees of cities and towns within the 

Commonwealth. . 

Two semesters of 15 weeks each are offered, starting in 
mid-September and late in January. Selected subjects are also 
offered^ an 8-week summer program^ For further information, 
write to the Director of the Evening School. 


research foundation 


The Lowell Technological Institute Research Foundation is 

* ass 

purpose of conducting research, development and t« sshi ng 

r,,rr,r,r:^ 

nation exoanded a diverse and growing program of research 

diverse problems, in cooperation with the staff and facuny 

Fmjndatfon is presently composed of four major divisions Elec- 
frnn^s and Phvsics Environmental Pollution, Ionospheric Sci- 
encTand Testing Divisions, the latter being mainly concerned 
thh the testing and evaluation of textiles and a wide variety of 
other materials submitted by industry and government s ° ura es- 
One of the major research activities of the Research Foun- 
dation is in the field of geophysics, with particular emphasi 
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ionospheric characteristics deduced from ionosonde and satel- 
lite total electron content measurements, and spaced receiver 
experiments to investigate F-Region irregularities. Very inten- 
sive theoretical and experimental work has been carried out in 
the lower levels (D-Region) of the earth’s ionosphere. 

Another field of considerable interest and proven capabili- 
ty is in the area of optical physics. Specific research programs 
have included investigations in atmospheric optics, photo- 
graphic sciences, spectrographic analysis and electro-optical 
instrumentation technology. Recent experimental and theoreti- 
cal studies have considered the problems associated with im- 
aging through a turbulent atmosphere using both coherent and 
incoherent illumination. 

Design, development and fabrication of instrumentation 
systems for scientific and industrial use is conducted within the 
organization by the Systems Engineering Group. New circuit 
and measurement techniques are evaluated for suitable appli- 
cations which include rocket payloads, telemetry ground sta- 
tions, oceanographic and high altitude balloon instrumentation. 

The latest Division to be formed within the Research Foun- 
dation is the Environmental Pollution Division. Here research is 
undertaken in the everwidening field of pollution abatement, to- 
gether with investigation of relevant chemical and engineering 
problems. 

Further information and descriptive literature may be ob- 
tained by writing to Mr. Dorrance H. Goodwin, Executive Direc- 
tor, Lowell Technological Institute Research Foundation, Low- 
ell, Massachusetts. 

ALUMNI ASSOCIATION 

The Alumni Association administers numerous scholar- 
ships and fellowships, publishes the official alumni newsletter, 
and the alumni directory, aids student organizations, and con- 
ducts its annual business meeting and reunion in the fall of 
each year. Those eligible for active membership include all stu- 
dents who have completed satisfactorily at least one year of the 
day curriculum and Evening Division senior-year candidates for 
associate degrees who apply to become members. Only active 
members may vote and hold office in the Association. The 
Association holds membership in the American Alumni Council. 

By-laws also provide for honorary and associate member- 
ships. The Honorary Membership Scroll and Citation may be 
awarded by the Board of Directors to any person not an active 
member who has made outstanding contribution to the arts or 
sciences. Any person not otherwise eligible for membership 
who has made significant contribution to the welfare of the 
Institute may be elected to associate membership by the Board 
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of Directors. The Honorary Award Scroll and Citation may be 
awarded by the Board of Directors to any active member of the 
Association who has made outstanding contribution to the arts 

of sciences 

Communications should be addressed to the Executive 
Secretary, Alumni Office, Lowell Technological Institute. 
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STUDENT ACTIVITIES 

Student Council 

The Student Council is the chief body for self-government 
in student affairs. It is composed of four executive officers 
elected by the student body and the officers of each class. It ex- 
ercises administrative control over all campus organizations, 
represents the student body in matters requiring conferences 
with the administration and faculty, investigates student griev- 
ances, sponsors all-campus social affairs, and supervises the 
expenditure of the unallocated portion of the student activity 
fee. 

Alpine Club 

Composed of students interested in mountain climbing, 
skiing, and associated sports. Numerous weekend trips are 
scheduled throughout the year. Highlight of the club is the 
week-long skiing trip during the semester break. 

Amateur Radio Club 

This organization is enjoined to promote the fraternity of 
Amateur Radio at Lowell Tech and specifically to promote the 
fellowship of amateur radio through on-the-air activities. To aid 
interested individuals in obtaining their amateur radio license 
as well as helping current license holders advance their 
grades. 

Angel Flight 

Angel Flight is the co-ed auxiliary to and is sponsored by 
the Vandenberg Air Squadron of the Arnold Air Society. It is 
primarily a service organization. Its objectives are to advance 
and promote interest in the Air Force, obtain information re- 
garding military services, and aid the progress of the Arnold Air 
Society at the Institute. 

Athletics and Recreation 

The Athletic Association is funded by student fees and 
provides extensive opportunities for student participation in In- 
tercollegiate, Intramural and Recreation programs. All students 
are members of the Association and are admitted free to all 
home athletic contests. 

Intercollegiate Athletics: Lowell Tech has intercollegiate com- 
petition in seventeen sports. Teams are scheduled in Soccer 
and Cross Country in the fall, Basketball, Hockey, Wrestling, 
Gymnastics, Swimming, Skiing, Squash, Bowling and Rifle in 
the Winter; Baseball, Track, Golf, Tennis, Crew and Lacrosse in 
the Spring. Varsity and freshman teams are provided in most 
cases except for the few sports conducted on a club basis in 
which freshmen may participate on the varsity team. 
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Intramurals : The Intramural program at L.T.I. is extensive. The 
three leagues — Fraternity, Dormitory and Independent — 
compete in the following activities: Touch Football, Tennis, 
Golf, Bowling, Track, Cross Country, Ice Hockey, Speed Skat- 
ing, Handball, Squash, Volleyball, Badminton, Water Basket- 
ball, Table Tennis, Six-Man Soccer and Six-Man Lacrosse. An 
intramural Handbook describes the program in detail. 

Recreation : The athletic facilities at L.T.I. are open for student 
use from 8:00 a.m. to 9:30 p.m. weekdays, and from 10:00 a.m. to 
3:00 p.m. on Saturdays. 

There are opportunities for student participation in the or- 
ganized and informal recreational activities listed as follows: 
Badminton, Volleyball, Basketball, Physical Conditioning, 
Swimming, Diving, Water Basketball, Life Saving, Archery, Ta- 
ble Tennis, Touch Football, Skin and Scuba Diving, Wrestling, 
Judo, Karate, Rifle and Pistol Shooting, Weight Training, Gym- 
nastics, Handball, Squash, Tennis, Ice Skating, Track and Field, 
Softball and Lacrosse. 

Equipment needed for most of these sports is available 
from the Issue Room on presentation of the student’s ID card. 

Students are urged to supplement their required activities 
with a regular program of recreation. 

Audio-Visual Society and Radio Station WLTI 

The Audio-Visual Society was formed on the campus in the 
academic year 1959-1960 for the purpose of providing film and 
musical programs for the students and faculty of L.T.I. The con- 
stitution was redrawn in the fall of 1963 to include carrier cur- 
rent radio station WLTI (650 kc.) as the Broadcasting Services 
Branch, and incorporated a Technical Services Branch in addi- 
tion to the original Audio-Visual Services Branch. 

The new library addition has extensive audio-visual facili- 
ties including offices, workshops, master control, individual and 
group listening rooms, a multipurpose room and radio studios. 

WLTI was originally organized as The Lowell Tech Broad- 
casting Society, and first went on the air in 1953. In 1965, a 
giant step toward the dream of an educational FM station was 
realized with the gift of a 10 Kw FM transmitter. Work is now un- 
der way on the renovation of this equipment and the licensing 
of the station. Both stations will have new studios and quarters 
on the ground floor of the library. Operation of these facilities 
will require the efforts of a skilled engineering staff. Program- 
ming, announcing, advertising and publicity will call for a large 
student staff. 

The Technical Services Branch was added to A.V.S. in 
1963 for the purpose of maintaining and repairing the technical 
equipment used by the society. This department also has the 
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responsibility of designing and modifying all new equipment, 
and offers an interesting challenge to technically minded stu- 

dentS - . , xl _ . , . 
Many openings are available in the Society for the student 

interested in enhancing his education while serving the insti- 
tute. Also important is the opportunity to work with fellow stu- 
dents and faculty members. Membership is open at all times, 
interest is the only prerequisite. 


Band 

Band membership is open to all students who possess 
musical training or wish to learn to play a band instrument. 

Cheerleaders 

The Cheerleaders encourage and promote the enthusiasm 
of the Student Body as well as that of the team members at 
L.T.I. basketball games. 


Chess Club 

Students and faculty members participate in the Chess 
Club which promotes tournaments with chess clubs in o er 
colleges. Discussions are held on methods of attack and coun- 
terattack in chess as played in other countries. 


Chinese Students Circle 

The aims of this organization are to render assistance to 
newly arrived Chinese students at L.T.I. , to promote and inter- 
pret on campus the culture and life of China, to encourage 
members to participate more fully in the extra-curricular activi- 
ties on campus and in the Boston area, and to share common 
interests and develop understanding and social contact among 
the Chinese students at the Institute. 


Circle K _ . . 

This club is the student chapter of Kiwams. Besides per- 
forming many services in the public interest, the members as- 
sist the administration in the annual freshman orientation pro- 
gram and provide tutorial help to freshman. 

Interdormitory Council 

This Council arranges social, athletic, and scholastic ac iv- 
ities for resident students after academic hours and acts as a 
liaison between residents and the administration to maintain 
proper deportment and living conditions. 

Eta Kappa Nu . u 

To be eligible for membership in this scholastic honor so- 


72 


ciety, one must be an Electrical Engineering major who has 
participated in campus activities and is of exemplary character. 
Juniors must be in the upper quarter of their class, and seniors 
must be in the upper third of their class. The purpose of the or- 
ganization is to provide a closer union for students majoring in 
Electrical Engineering who have achieved high scholastic 
standing, demonstrated leadership in campus activities, and 
possess outstanding character. 

Fraternities 

There are fraternities — Delta Kappa Phi, Kappa Sigma, 
Omicron Pi, Phi Gamma Psi, Pi Lambda Phi, Sigma Phi Omi- 
cron, and Tau Kappa Epsilon — all but one have their own 
houses. All provide social life off campus and four are national 
fraternity affiliates. The Inter-fraternity Council fosters the com- 
mon interests of the seven and sponsors interfraternity social 
and athletic events. 

Graduate Club 

An organization to promote interdisciplinary understand- 
ing and provide a social program for Graduate students and 
Graduate faculty of LTI. 

Indian Students’ Association 

Composed of students from India, this organization con- 
ducts social and cultural events throughout the year, several of 
them open to the public. 

International Students Circle 

All students from other countries are invited to join this or- 
ganization which endeavors to help each foreign student to ad- 
just to a new language or way of living. Members frequently are 
guests of local civic groups and serve as speakers on many 
programs outside the Institute. 

Karate Club 

Instruction in Karate is made available to members of this 
organization. 

Latin-American Society 

This organization unites students of Latin-American origin 
in a cul'tural and social program. 

Pershing Rifles 

This national society is dedicated to the encouragement, 
preservation, and development of the highest ideals of the mili- 
tary profession. One of its activities is participation in several 
meets during the year as the AFROTC Armed Drill Team. Com- 
petition includes other AFROTC units as well as Army and Navy 
Pershing Rifles units. 
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Pickout 

The Pickout is the college yearbook. Its staff is wholly re- 
sponsible for the editorial, graphic, and business problems in- 
volved in the production of a top-quality, photo-literary history 
of the academic year. 

Professional Societies 

The following societies make frequent field trips to in- 
dustrial plants and conduct monthly meetings at which students 
and guest speakers present technical papers and lectures. 

American Association for Textile Technology, Student 
Chapter 

American Chemical Society, Student Chapter 
American Nuclear Society, Student Chapter 
American Society of Mechanical Engineers, Student Chap- 
ter 

American Society of Tool and Manufacturing Engineers, 
Student Chapter 
Chemical Engineering Society 
Industrial Management Society 

Institute of Electrical and Electronics Engineers, Student 
Chapter 

MALTI (Mathematics Association of LTI) 

Sigma Kappa Psi 

Society for Advancement of Management, Student Chapter 
Society of Physics Students 
Society of Plastics Engineers, Student Chapter 
TAPPI (Student Chapter, Tech. Association of Pulp & Pap- 
er Industry) 

Religious Groups 

Christian Science Organization 

The purpose of the Christian Science Organization is to 
provide for all interested students the opportunity to learn of 
Christian Science and its application to student life. Activities 
of the organization include weekly meetings, an organization- 
sponsored lecture, and informal meetings with Christian Scien- 
tists from other colleges. 

Hillel. 

The Hillel Counsellorship provides social, cultural, and re- 
liqious programs for Jewish students at the Institute. Business 
sessions, discussion groups, socials, and guest speakers are 
presented. Hillel is sponsored by the national B nai B rith or- 

ganization. 
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Iona Student Fellowship 

Iona includes students and faculty members of various 
races and creeds united in common fellowship to attempt to un- 
derstand the will of God through worship, study, and action and 
to realize it both in personal living and in working toward a bet- 
ter society. 

Newman Community 

Through the combined efforts of the spiritual advisors and 
many local friends, the Newman Community now has a Newman 
Center located at 52 Colonial Avenue (in the immediate vicinity 
of the campus). A student lounge with a library for study and a 
rumpus room with piano and Hi Fi system are available for stu- 
dent recreation. The center is open to all students of LTI, Lowell 
State College, and Lowell General Hospital School of Nursing 
from 10:00 a.m. to 1:00 a.m., Monday through Friday. Discus- 
sion groups and meetings with the Chaplains are in progress 
weekly, and all students are urged to visit and participate in the 
many programs now offered at the Newman Center. 

Phanar Club 

This is composed of Greek Orthodox students from Lowell 
State College and LTI. 

Rifle and Pistol Club 

Membership in the Rifle and Pistol Club is open to all stu- 
dents and faculty at LTI. The purpose of this organization is to 
promote and facilitate the shooting sports among members. 

Rowing Club 

The LTI Rowing Club introduces LTI students to the tech- 
niques, training, and physical fitness required for competitive 
crew. Full fall and spring schedules provide races against 
schools, clubs, and colleges under the auspices of both The 
National Association of Amateur Oarsmen and The New Eng- 
land Amateur Rowing Association. Full coaching is provided for 
newcomers to the sport. 

Skindiving Club 

Non-divers are taught the safety measures involved by ex- 
perienced divers who also skindive as a group. 

Society of Afro-Americans 

This organization assists and organizes whatever separate 
groups and/or function that will allow those individuals dedi- 
cated to the benevolent welfare of black people to invest their 
energies. 
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Sorority 

Phi Sigma Rho, the campus sorority, provides a center for 
the social life and association of the young women enrolled at 
the Institute. 

Sports Car Club 

This club promotes the safe, courteous, efficient, and skill- 
ful operation of sports cars on the highway and is a source of 
information for members. 

Student Wives Club 

The purpose of this organization is to provide a common 
meeting ground for students’ wives, to share the problems 
unique to students’ wives, to assist newcomers to the Lowell 
area, to promote friendship and to provide “low budget” enter- 
tainment for married couples on campus. 

Tau Epsilon Sigma 

Membership in Tau Epsilon Sigma, the scholastic honor 
society at the Institute, is open to seniors and juniors who are 
elected on the basis of outstanding scholastic achievement and 
character. 

Tech Players 

All theatrical activities of the Institute are centered around 
the Tech Players. Their annual production is a high point in the 
social calendar, and during the year the Players bring one-act 
plays to the public at service clubs and on hospital visits. 

The Text 

The Text, the campus newspaper, is prepared and edited 
by students. The bi-monthly publication offers excellent jour- 
nalistic and business experience to those who work on its staff. 

Vandenberg Air Squadron of the Arnold Air Society. 

The Vandenberg Air Squadron, a chapter of the national 
Arnold Air Society, unites selected Professional Officer Course 
AFROTC cadets by a fraternal bond to further the mission and 
traditions of the Air Force. The society provides social affairs 
and aerospace exhibits during the year. The Military Weekend, 
annual highlight of its program, is climaxed by the formal Mili- 
tary Ball at which time new members are accepted into the so- 
ciety. 

Varsity Club 

The Varsity Club is composed of students who have earned 
letters in the intercollegiate sports, baseball, basketball, golf, 
soccer, and tennis. Its purpose is to give academic help to ath- 
letes and to foster a lasting friendship among the men partici- 
pating in athletics. 
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Veterans Club 

The objectives of this club shall be to present programs of 
interest and importance to the membership of the club, to serv- 
ice all veterans whether or not they are members of the organi- 
zation, to assist members in finding part-time and summer em- 
ployment, and to actively participate and become interested in 
academic and non-academic areas of concern within the Insti- 
tute. 
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THE AIR FORCE ROTC PROGRAM 


The program is designed to qualify for commissions those 
men who desire to serve in the United States Air Force, and to 
provide an education that will develop skills and attitudes vital 
to professional Air Force officers. 

The Air Force ROTC program is divided into two phases: 
the General Military Course (GMC) the first two college years 
and the Professional Officer Course (POC), the last two years. 

A student may elect to enroll in the Two-Year AFROTC 
Program or the Four-Year AFROTC Program. A student electing 
the Four-Year Program will take the General Military Course 
during his freshman and sophomore years and the Professional 
Officer Course during his junior and senior years. He will attend 
four weeks of field training during the summer between his jun- 
ior and senior years. As a member of the four-year program he 
is eligible to compete for the equivalent of a scholarship 
through the Financial Assistance Program. For acceptance into 
the POC the Four-Year Program student must pass a physical 
examination, an Officer Qualification Test, and possess an ac- 
ceptable academic rating. To qualify for enrollment in the Two- 
Year Program, a student must have two academic years re- 
maining at either the graduate or undergraduate level or a com- 
bination of the two. He must also meet certain physical stand- 
ards, pass an Officer Qualification Test, and possess an ac- 
ceptable academic rating. Further, he must successfully com- 
plete a six weeks Field Training Course before he can be ac- 
cepted into the Professional Officer Course. Students in the 
Two-Year Program are not eligible to compete for the AFROTC 
Financial Assistance Program. Transfer students may elect the 
Professional Officer Course by satisfying the above require- 
ments. 

Uniforms and all equipment and textbooks required for AF- 
ROTC work are supplied by the Institute and the United States 
Air Force. Students in the Professional Officer Course receive a 
$50.00 a month subsistance fee. Additionally, financial assist- 
ance grants are available to a limited number of cadets in the 
four-year program on a competitive basis. 

Students who successfully complete the Professional Offi- 
cer Course are commissioned as second lieutenants in the Un- 
ited States Air Force Reserve. Those who qualify may receive 
further training after commissioning in scientific skills, pilot or 
navigator training, or administration. Outstanding seniors who 
are designated Distinguished AFROTC Cadets may apply for 
regular commissions. 
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GENERAL MILITARY COURSE 
FRESHMAN YEAR 


AS 101 

AS 102 

AS 201 

AS 202 


First Semester 

World Military Systems I 

Second Semester 

World Military Systems II 

SOPHOMORE YEAR 

First Semester 

World Military Systems III 

Second Semester 

World Military Systems IV 


PROFESSIONAL OFFICER COURSE 


JUNIOR YEAR 


( 1 - 1)1 

(1-D 1 


( 1 - 1)1 

( 1 - 1)1 


AS 301 


AS 302 


AS 401 


AS 402 


First Semester 

Growth and Development of 
Aerospace Power I 

Second Semester 

Growth and Development of 
Aerospace Power II 

SENIOR YEAR 

First Semester 

The Professional Officer I 

Second Semester 

The Professional Officer II 


(3-1)3 


(3-1)3 


(3-1)3 


(3-1)3 


Subjects required in the AFROTC program in the freshman 
and sophomore years are in addition to all other subjects listed 
in the various curricula. They may not be considered as sub - 
tutes for electives. However, subjects required in the AFROTC 
program in the junior and senior years may be substituted for 
General Electives in all curricula unless otherwise specified. 


CORPS TRAINING 

Corps Training is conducted one hour each week. This is 
an assembly of the entire cadet corps under the drrection of the 
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cadet officers and staff wherein the General Military Course 
cadets learn the rudiments of marching and drill and the 
Professional Officer Course cadets develop their capability to 
lead, supervise and command marching troops. 

FIELD TRAINING 

Field Training is held at several Air Force operational 
bases each summer where cadets have the opportunity to 
observe, fly and live with career personnel. Transportation from 
the legal residence of the cadet to the Field Training Base and 
return, food, lodging and medical and dental care are provided 
by the Air Force. In addition, the cadet receives approximately 
$138.00 for the four week Field Training and $131.00 for the six 
week Field Training. 

FIELD TRIPS 

Periodically, the Department of Aerospace Studies con- 
ducts field trips to various Air Force installations. These trips 
include tours of the base and familiarization flights. Efforts are 
made also to assist those cadets who are interested in flying to 
gain as much information as possible about this phase of the 
Air Force. 

FLIGHT INSTRUCTION 

The Flight Instruction Program (FIP), designed for seniors 
in the Professional Officer Course who plan to enter Air Force 
pilot training upon graduation, determines whether applicants 
have the necessary qualifications to fly high-performance air- 
craft. The program consists of two phases. The ground phase, 
given by officers of the detachment, serves to familiarize each 
student with procedures in navigation, radio and weather. The 
flying phase consists of 36 V 2 hours of flight instruction at gov- 
ernment expense. 

CADET DECORATIONS AND AWARDS 

A number of medals are awarded to selected cadets and 
cadet officers at a special parade and review held each spring. 
These include the Thomas F. Costello Trophy, the Alumni 
Medal, the Armed Forces Communications and Electronics 
Association Award, the Sons of the American Revolution ROTC 
Award, the Trustees’ Medal, the Reserve Officer Association 
Medal, the Air Force Association Medal, the “Air Force Times’’ 
Award, and the Vandenberg Cup. 
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In addition, the Department of Aerospace Studies confers 
several medals and awards for outstanding performance in var- 
ious fields, among them the Distinguished Military Cadet 

Awards. . . ± 

Distinguished AFROTC Graduate Awards are given to out- 
standing graduates, based on academic and military achieve- 
ments. A recipient of this award may apply for a regular com- 
mission as a Second Lieutenant in the United States Air Force. 
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PHYSICAL EDUCATION 


Physical Education contributes to the college curriculum 
through specific programs of physical fitness, sports, recrea- 
tional games, gymnastics, tumbling, aquatics, wrestling and 
judo. 

The following objectives serve as guides for the program: 

1. The improvement of health through increased organic 


vigor. 


2. The development of efficient and effective sports skills 

and motor fitness. 

3. The development of desirable social attitudes and 

standards of conduct. 

4. The development of an appreciation for and interest in 

physical activities which will result in continued 
participation in wholesome and enjoyable leisure 
pursuits. 

Undergraduates must successfully complete two semes- 
ters of Physical Education. The semesters are divided into 
quarters in order to expose students to diverse activities. 
Classes meet for two one hour periods each week. The Physical 
Education requirement should be met during the freshman 
year. 

A swimming test is administered to the students during 
freshman Orientation Week. Students, who fail this test are 
assigned Swimming for Beginners, P.E. 160. All students in the 
Physical Education Program shall pass a minimal swimming 
test before completing their Physical Education requirement. 

Next, a Physical Fitness Test is given. Students, who do 
not meet the minimal satisfactory scores in three (3) of the four 
(4) test items are assigned Physical Fitness, P.E. 110 for the 
first quarter. Students, who pass the test are allowed to choose 
from a list of activities which are offered for each quarter. The 
Physical Fitness classes are retested at the end of the quarter; 
students who pass, are then also allowed to choose areas of 
activities for ensuing quarters. 

Participation in varsity and club sports is an integral part 
of the Physical Education Program; therefore, recognition will 
be given for such participation. 


INDIVIDUAL ACTIVITIES 


P.E. 110 
P.E. 115 


Physical Fitness 
Individual Sports 


P.E. 120 
P.E. 125 


(handball-squash-paddle racquets) 
Weight Training 
Gymnastics & Tumbling 
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I 






II TEAM ACTIVITIES 


P.E. 130 
P.E. 135 
P.E. 140 
P.E. 145 
P.E. 150 
P.E. 155 


Basketball 

Hockey 

Soccer 

Softball 

Touch Football 

Volleyball 


III AQUATICS 


P.E. 160 
P.E. 161 
P.E. 162 
P.E. 163 
P.E. 164 
P.E. 165 


Swimming for Beginners 
Intermediate Swimming 
Pre Life-saving 
Life Saving 

Competitive Swimming 
Competitive Diving 


IV COMBATITIVES 


P.E. 170 Judo 

PE. 175 Wrestling 
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UNDERGRADUATE PROGRAMS 


Sixteen fields of study are open to undergraduates. All are 
four years in length and lead to the degree of Bachelor of Sci- 
ence. These fields are: 


Biological Sciences 
Business Administration 
Chemical Engineering 
Chemistry 
Civil Engineering 
Electrical Engineering 
Industrial Management 


Mechanical Engineering 
Meteorology 
Nuclear Engineering 
Paper Engineering 
Physics 

Plastics Technology 
Textile Engineering 


Mathematics 


Textile Technology 


These curricula, outlined in the following pages, are under 
constant study and are subject to revision whenever changes 
are necessary in the best interests of the Institute and students. 

A special curriculum leading to the degree of Bachelor of 
Science in Engineering Technology in the field of Civil Engi- 
neering is open as an In-Service Training Program for employ- 
ees of the Commonwealth of Massachusetts. Regulations or 
entrance into this program and subjects required prior to at- 
tending day classes as in-residence students are shown in the 
Catalogue of the Division of Evening Studies of the Lowell 


Technological Institute. 

Four-year curricula leading to the degree of Bachelor of 
Science in Engineering Technology are in the process of being 
developed in most of the above fields of engineering. An- 
nouncements will be made when they become available. 

Numbers following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or re- 
citation and of laboratory; after the parentheses numbers indi- 
cate credit hours. For example, (2-6)4 means 2 hours of ectu 
or recitation and 6 hours of laboratory for 4 credits; (2-3 (1-6)6 
indicates 2 hours of lecture or recitation and 3 hours of labora 
torv for the first semester followed by 1 hour of lecture or reci- 
tation and 6 hours of laboratory the second semester, for a total 

credit of 6. 

Some undergraduate subjects may be taken for graduate 
credit. Consult the Graduate School catalogue for details. 
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THE ELECTIVE SYSTEM 


In all curricula an opportunity is given the student to elect 
subjects in addition to those required for graduation. These fall 
into two categories: Technical Electives and General Electives. 

Technical Electives give the student a chance to broaden 
his professional knowledge by taking courses allied to his field 
of concentration or to further his knowledge of a particular 
phase by additional work therein. 

Prior to the registration period for each semester, a list of 
the General Electives to be offered is made available to faculty 
and students. To ensure fulfillment of degree requirements and 
accreditation standards, all General Elective choices must be 
approved by the Department Head or the Advisor in the curricu- 
lum in which the student is a degree candidate. 

Subjects taken in the United States Air Force ROTC pro- 
gram in the freshman and sophomore years are in addition to 
all other subjects listed in the various curricula. They may not 
be considered as substitutes for electives. However, subjects 
taken in the junior and senior years in the ROTC program may 
be substituted for General Electives in all curricula, unless oth- 
erwise specified. 


EC 302 
EC 303 
EC 304 
EC 402 
EC 403 
EC 404 
EC 407 
EC 408 
EC 410 

EC 412 
EC 414 
LL 209 or 210 

LL 213 

LL 214 

LL 215 

LL 216 

LL 218 
LL 233 


Labor Economics 
Microeconomic Theory 
Macroeconomic Theory 
Government and Business 
International Trade Theory 
Comparative Economic Systems 
Econometrics 

History of Economic Thought 
Economic Development of 
Less Developed Countries 
Managerial Economics 
Engineering Economy 
Technical and Scientific 
Communication 
Introduction to English 
Literature: To 1798 
Introduction to American 
Literature: From 1865 
Introduction to American 
Literature: To 1865 
Introduction to English 
Literature: From 1798 
Negro-American Literature 
Comparative Literature 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 
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LL 234 or 235 
LL 259-260 
LL 261-262 
LL 263-264 
LL 265-266 
LL 267-268 
LL 269-270 
LL 311 
LL 313 

LL 314 

LL 316 
LL 333 or 334 
LL 341 or 342 
LL 344 
LL 345 
LL 363-364 
LL 365-366 

LL 367-368 
LL 369-370 
LL 435 

LL 436 
LL 437 


LL467 or 468 
LL 471 
LL 472 
LL 473 
LL 474 
LL 476 
LL 482 
LL 495 or 496 
SS 223 
SS 224 

SS 225 
SS 227 
SS 228 
SS 301 
SS 302 

SS 303 or 304 
SS 305 or 306 
SS 307 
SS 371 or 372 


Shakespeare 
Elementary German 
Elementary Technical German 
Elementary French 
Elementary Russian 
Elementary Spanish 
Elementary Modern Greek 
Advanced Composition 
Introduction to Continental 
Literature 

Continental Literature Since 
the Renaissance 
The English Bible as Literature 
Problems of Philosophy 
Satire 

Modern Poetry 
Modern Irish Literature 
Intermediate French 
Intermediate Literary and 
Conversational Russian 
Intermediate German 
Intermediate Spanish 
English Literature of the 
Eighteenth Century 
English Romantic Poets 
English Literature of the Victorian 
Period 

Seminar in German Masterpieces 
The Modern American Novel 
The Modern British Novel 
World Drama 
Modern Drama 

Nineteenth-Century British Novel 
The American Short Story 
Reading and Research 
The United States: 1865-1912 



(3-0)3 

(3-0) 

(3-0)6 

(3-0) 

(3-0)6 

(3-0) 

(3-0)6 

(3-0) 

(3-0)6 

(3-0) 

(3-0)6 

(3-0) 

(3-0)6 


(3-0)3 


(3-0)3 


(3-0)3 


(3-0)3 


(3-0)3 


(3-0)3 


(3-0)3 


(3-0)3 

(3-0) (3-0)6 

(3-0) (3-0)6 

(3-0) (3-0)6 

(3-0) (3-0)6 


(3-0)3 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


The United States: 1912 to the 
Present 

Europe: 1789-1914 
Europe: 1914-1939 
Europe: 1939 to the Present 
Government of the United States 
Conduct and Control of 
Foreign Policy 
Psychology 
Sociology 

Seminar in Sociology 
American Civilization to 1865 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 
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SS 403 
SS 459 

SS 471 

SS 472 
SS 477 
SS 478 
SS 479 
SS 480 
SS 483 

SS 484 

SS 485 

SS 486 

SS 487 
SS 488 

SS 492 
SS 495 

SS 496 

SS 497 or 498 
SS 499 

SS 500 

SS 502 


Psychological Warfare (3-0)3 

World Politics: The Central 

Problem of War (3-0)3 

The United States in World 

Politics (3-0)3 

Defense Policy (3-0)3 

Russia: The Empire (3-0)3 

Russia: The Soviet Union (3-0)3 

The Far East Since 1842 (3-0)3 

Modern China: 1644 to the Present (3-0)3 
Political and Social Thought: 

The Greeks and the Romans (3-0)3 

Political and Social Thought: 

400 A. D. -1600 A.D. (3-0)3 

Political and Social Thought: 

1 600-1 800 (3-0)3 

Political and Social Thought: 1800 
to the Present (3-0)3 

American Political Thought to 1865 (3-0)3 

American Political Thought Since 1865 

(3-0)3 

Twentieth Century Germany (3-0)3 

The Technological Future: The 
Material Aspects (3-0)3 

The Technological Future: The Social 
and Political Aspects (3-0)3 

Seminar: History or Political Science (3-0)3 
Science and Religion: Science as a 
Social System (3-0)3 

Science and Religion: Religion as a 
Social System (3-0)3 

Afro-American History (3-0)3 
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THE FRESHMAN PROGRAM 

The first week’s program in the fall for entering freshmen 
is called Freshman Week. It is devoted to facilitating adjust- 
ment of the new student to his physical, social, and academic 
surroundings. Under the sponsorship of the Office of the Dean 
of Students, a program of meetings, lectures, conferences 
is presented in order to acquaint the entering dasswiththera 
ditions, customs, rules and regulations, courses of instruction, 
organizations, recreational activities, and other facilit 
Lowell Technological Institute. 

All freshmen except those enrolled in Business Adminis- 


t rati on 

* or 

jects: 


CH 

001 

CH 

003 

LL 

111 

MA 

103 

PH 

101 

CH 

002 

CH 

004 

LL 

112 

MA 

104 

ME 

104 

PH 

102 


First Semester 

Chemical Principles 
Chemical Principles Laboratory 
English I 
Calculus I 
Physics 


(4-0)3 

( 0 - 2)1 

(3-0)3 

(3-0)3 

(4-1)4 


Total hours 


(14-3)14 


Second Semester 

Chemical Principles 
Chemical Principles Laboratory 
English II 
Calculus II 
Design Graphics 
Physics 


(4-0)3 

( 0 - 2)1 

(3-0)3 

(3-0)3 

( 1 - 0)1 

(4-2)4 


Total hours 


(1 5-4)15 


In addition to the preceding schedule all nonveteran m 
students who are physically qualified must take physical educa- 
tion two hours per week during the entire freshman year. No ac- 
ademic credit is given for the physical education program. 

*The freshman program in Business Administration is giv- 
en on the page outlining the curriculum. 

** Majors in Industrial Management substitute EC 201* bco- 
nomics I (3-0)3, for PH 101, and EC 202, Economics II (3-0)3, for 
PH 102. 
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BIOLOGICAL SCIENCES 

The curriculum in the Biological Sciences is designed to 
provide a sequence of liberal arts and science courses for a 
sound career foundation.. Development of attitudes along with 
abilities is considered highly significant for a successful career. 
The importance of a breadth of knowledge and understanding 
of related scientific disciplines is stressed for greater apprecia- 
tion and comprehension of biological principles and modern 
quantitative concepts. 

Upon graduation the biology major will find opportunities 
in teaching, industry, government and the medical services. 
The curriculum objectives chosen permit a sound preparation 
for graduate study in the biological sciences, medicine and 
dentistry. 

A written comprehensive examination is required of all ma- 
jors. Students who have demonstrated high scholastic ability 
may conduct independent studies throughout the senior year. 
Emphasis is placed on completion of an original research pro- 
ject followed by an oral examination of the candidate’s major 
courses and undergraduate thesis. 

SOPHOMORE YEAR 


First Semester 


Bl 

201 

Principles of Biology 

(3-3)4 

CH 

221 

Organic Chemistry 

(3-4)4 

LL 

261 

Elementary Technical German 
or 

LL 

263 

Elementary French 
or 

(3-0)3 

LL 

265 

Elementary Russian 
or 

LL 

267 

Elementary Spanish 


MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

Total hours 

Second Semester 

(4-2)4 

(16-9)18 

Bl 

202 

Principles of Biology 

(3-3)4 

CH 

222 

Organic Chemistry 

(3-4)4 

LL 

* 

262 

Elementary Technical German 
or 

Elementary French 
or 

LL 

264 

(3-0)3 

LL 

266 

Elementary Russian 


LL 

268 

ur 

Elementary Spanish 

Two General Electives* 

(6-0)6 

'LL 334 

(Problems of Philosophy) and Total hours 

(15-7)17 

SS 304 

(Psychology) are recommended. 
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JUNIOR YEAR 


First Semester 


BI 

301 

Physiology 

BI 

311 

Microbiology 

CH 

335 

Principles of Physical Chemistry 

MA 

383 

Statistical Methods 



General Elective 



Second Semester 

BI 

330 

Ecology 

CH 

336 

Principles of Physical Chemistry 

CH 

422 

Biochemistry 


Total hours 


Technical Elective* 
General Elective 


Total hours 


(3-3)4 

(3-3)4 

(3-3)4 

(3-0)3 

(3-0)3 

(15-9)18 


(3-3)4 

(3-3)4 

(3-3)4 

(3-0)3 

(3-0)3 

(15-9)18 


* Bi 370 (Genetics) or MA 360 (Digital Computer Programming) recommend- 
ed. 


SENIOR YEAR 


BI 411 

BI 451 

RS 441 


First Semester 

Research in Biology 
or 

Biology Elective 
Seminar in Biology 
Radioisotope Techniques 
Technical Elective 
General Elective 


4 

(1V2-0)1 

(3-3)4 

4 

(3-0)3 

Total credit hours 16 


BI 412 

BI 452 

BI 462 


Second Semester 

Research in Biology 
or 

Biology Elective 
Seminar in Biology 
Radiation Biology 
Technical Elective 
General Elective 


4 

(1V2-0)1 

(3-0)3 

4 

(3-0)3 

Total credit hours 15 


92 


BUSINESS ADMINISTRATION 


The major objective of the curriculum in Business Adminis- 
tration is to provide an undergraduate professional education 
for young men and women who have the qualifications and the 
ambition to be administrators and executives. 

The common aspects of the curriculum offer an integration 
of the traditional liberal arts subjects and those professional 
subjects which provide the basic foundations of management 
science. The emphasis is not technical but administrative. A 
common core of business and economic subjects account- 

ing, economics, finance, business law, marketing, production, 
statistics — is required of all students. An extensive selection 
of courses in languages and literature, the humanities and 
mathematics, broadens each student’s intellectual capacity. 

After a common freshman year each student is required to 
select a major track of study. These are: accounting, econom- 
ics, and management. The management area is further subdi- 
vided into financial management, marketing management, and 
production management. 

Freedom is provided in elective course selection but not to 
the degree that overspecialization is possible at this under- 
graduate level. The goal of the program is broad professional 

competence with a modest degree of specialization in one 
area. 


FRESHMAN YEAR 


First Semester 


BA 

141 

Accounting 1 


(3-0)3 

BA 

191 

Science and Industry 1 


(3-0)3 

EC 

201 

Economics 1 


(3-0)3 

LL 

111 

English 1 


(3-0)3 

MA 

101 

Mathematical Analysis 1 

Second Semester 

Total hours 

(3-0)3 

(15-0)15 

BA 

,142 

Accounting II 


(3-0)3 

BA 

192 

Science and Industry II 


(3-0)3 

EC 

202 

Economics II 


(3-0)3 

LL 

112 

English II 


(3-0)3 

MA 

102 

Mathematical Analysis II 

Total hours 

(3-0)3 

(15-0)15 


All nonveteran male students who are physically qualified 
must take physical education two hours per week during the 
entire freshman year. No academic credit is given. 
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ELECTIVE COURSE GUIDELINES FOR ALL BA OPTIONS 


Behavioral Science : The student may select any SS courses 
in Psychology and Sociology. 

Humanities: Where a humanities elective is indicated a stu- 
dent may select any course bearing an EC, LL, or SS prefix 
not required in his curriculum. If the student is in the ad- 
vanced Air Force R.O.T.C. program he will substitute AS 
301 302 , 401 , and 402 , for the humanities electives normal- 
ly taken in the junior and senior years. 

Languages and Literature: In the sophomore year each stu- 
dent must elect two courses given with an LL prefix, if a 
foreign language offering is chosen, the student will have 
to have two years for credit. He may use the humanities el- 
ectives provided for in his junior year for this purpose. 

Management: The student, with the advice and consent of his 
Faculty Advisor, will select an area of concentration (fi- 
nance, marketing, or production), and will take a minimum 
of four courses in that area. Where indicated, he may se- 
lect additional management courses in his concentration 
area or in the other management disciplines. Overspeciali- 
zation is not recommended at the undergraduate level. 


accounting option 

SOPHOMORE YEAR 
First Semester 


BA 

241 

Accounting III 

BA 


Marketing Principles 

EC 

211 

Economic Statistics 1 

MA 


Mathematical Analysis III 



LL Elective 


Second Semester 


BA 

242 

Accounting IV 

EC 

212 

Economic Statistics II 

MA 

202 

Mathematical Analysis IV 



Behavioral Science Elective 



LL Elective 


JUNIOR YEAR 
First Semester 


BA 

332 

Money and Banking 

BA 

341 

Accounting V 

BA 

362 

Business Law 

BA 

371 

Production Management 

BA 

481 

Insurance 

Humanities Elective 


Total hours 


Total hours 


Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-03 

(15-0)15 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-0)15 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(18-018 
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331 

342 

344 

363 

372 

403 

441 

444 

451 

445 

452 

492 

402 

412 

321 

211 

303 

201 

305 

212 

304 

202 

301 

303 


Second Semester 


Business Finance 

(3-0)3 

Accounting VI 

(3-0)3 

Cost Accounting 

(3-0)3 

Advanced Business Law 

(3-0)3 

Production Management II 

(3-0)3 

Humanities Elective 

(3-0)3 

Total hours 

(18-0)18 


SENIOR YEAR 


First Semester 


Electronic Data Processing 

(3-0)3 

Auditing 

(3-0)3 

Advanced Cost Accounting 

(3-0)3 

Personnel Management 

(3-0)3 

Management Elective 

(3-0)3 

Humanities Elective 

(3-0)3 

Total hours 

(18-0)18 

Second Semester 


Tax Accounting 

(3-0)3 

Industrial Relations 

(3-0)3 

Transportation 

(3-0)3 

Government and Business 

(3-0)3 

Managerial Economics 

(3-0)3 

Humanities Elective 

(3-0)3 

Total hours 

(18-0)18 


ECONOMICS OPTION 

SOPHOMORE YEAR 

First Semester 

Marketing Principles 

(3-0)3 

Economic Statistics 1 

(3-0)3 

Microeconomic Theory 

(3-0)3 

Mathematical Analysis III 

(3-0)3 

Sociology 

(3-0)3 

Total hours 

(15-0)15 

Second Semester 

Economic Statistics II 

(3-0)3 

Macroeconomic Theory 

(3-0)3 

Mathematical Analysis IV 

(3-0)3 

Government of the United States 

(3-0)3 

Psychology 

(3-0)3 

Total hours 

(15-0)15 
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JUNIOR YEAR 




First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Management 1 

(3-0)3 

EC 

301 

Economic Development of the United States 

(3-0)3 

EC 

407 

Econometrics 

(3-0)3 



LL Elective 

(3-0)3 



Total hours 

(18-0)18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

346 

Managerial Accounting 

(3-0)3 

BA 

372 

Production Management II 

(3-0)3 

EC 

302 

Labor Economics 

(3-0)3 

EC 

404 

Comparative Economic Systems 

(3-0)3 



LL Elective 

(3-0)3 



Total hours 

(18-0)18 



SENIOR YEAR 




First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

BA 

481 

Insurance 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Economics Elective 

(3-0)3 



Humanities Elective 

(3-0)3 



Total hours 

(18-0)18 



Second Semester 


BA 

492 

Transportation 

(3-0)3 

EC 

408 

History of Economic Thought 

(3-0)3 

EC 

412 

Managerial Economics 

(3-03 



Economics Electives 

(6-0)6 



Humanities Elective 

(3-0)3 



Total hours 

(18-0)18 

Economics Electives: EC 403, 409, 410, 411, 500. 




MANAGEMENT OPTION 




SOPHOMORE YEAR 




First Semester 


BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

MA 

201 

Mathematical Analysis III 

(3-0)3 



Behavioral Science Elective 

(3-0)3 



LL Elective 

(3-0)3 



Total hours 

(15-0)15 
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Second Semester 


EC 

212 

Economic Statistics II 

(3-0)3 

EC 

301 

Economic Development of the United States 

(3-0)3 

MA 

202 

Mathematical Analysis IV 

(3-0)3 



Behavioral Science Elective 

(3-0)3 



LL Elective 

(3-0)3 



Total hours 

(15-0)15 




JUNIOR YEAR 




First Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

362 

Business Law 

(3-0)3 

BA 

371 

Production Management 1 

(3-0)3 

EC 

303 

Microeconomic Theory 

(3-0)3 



Management Elective 

(3-0)3 



Humanities Elective 

(3-0)3 



Total hours 

(18-0)18 



Second Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

346 

Managerial Accounting* 

(3-0)3 

BA 

372 

Production Management II 

(3-0)3 



Humanities Elective 

(3-0)3 



Management Electives 

(6-0)6 



Total hours 

(18-0)18 


"Production 

majors must take BA 344, Cost Accounting 





SENIOR YEAR 




First Semester 


BA 

403 

Electronic Data Processing 

(3-0)3 

BA 

451 

Personnel Management 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 



Management Electives* 

(6-0)6 



Humanities Elective 

(3-0)3 


Total hours (18-0)18 


Production majors must take BA 444 — Advanced Cost Accounting 


Second Semester 


BA 

452 

Industrial Relations 


(3-0)3 

BA 

492 

Transportation 


(3-0)3 

EC 

412 

Managerial Economics 


(3-0)3 



Management Electives 


(6-0)6 



Humanities Elective 


(3-0)3 




Total hours 

(18-0)18 
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CHEMICAL ENGINEERING 

The chemical process industries have provided over the 
years a strong and continued growth with an increasing de- 
mand for chemical engineering graduates. Current shortages o 
chemical engineers are expected to persist for many years, 
leading to a substantial increase in salaries and opportumties^ 
The stability and financial attractiveness of the chemical an 
allied industries opens up unparalleled challenges and grow 
prospects for the chemical engineer. 

The broad chemical and engineering training provided in 
this curriculum permits the chemical engineering graduate to 
enter Research and Development, Production, Sales, Marketing 
and General Management. It also gives him the tools to develop 
a career which is both stimulating and satisfying. 

An effort is made to give the student a strong scientific 
background in the first two years, followed by two years 
traininq in the discipline and related engineering subjects The 
curriculum provides considerable flexibility for the student and 
offers those students who wish to take advantage of the pro 
gram an opportunity to do individual and original research m a 
variety of subjects. Considerable emphasis is placed on oral 
and written expression so necessary in the business world by 
providing term reports and other reports on technical subjec s. 

The chemical engineering program provides the student 
with a splendid background either to enter industry or gradua e 
school upon graduation. 


SOPHOMORE YEAR 


CH 223 

CN 203 

CN 205 

EC 201 

MA 203 

ME 215 

ME 271 


CH 224 

CN 204 

EC 202 

MA 204 

MA 360 

ME 216 


First Semester 

Introductory Organic Chemistry 

Introduction to Chemical Engineering 

Chemical Engineering Laboratory I 

Economics I 

Calculus III 

Analytic Mechanics I 

Machine Tool Laboratory 

Total hours 


(3-3)4 

(3-0)3 

(0-3)1 

(3-0)3 

(3-0)3 

(3-0)3 

(1-3)2 

(16-9)19 


Second Semester 

Introductory Organic Chemistry 
Chemical Engineering Calculations 
Economics II 
Calculus IV 

Digital Computer Programming 
Analytic Mechanics II 

Total hours 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(18-3)19 
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JUNIOR YEAR 


First Semester 


CH 

335 

Principles of Physical Chemistry 

(3-3)4 

CN 

303 

Chemical Engineering Principles 1 

(3-0)3 

CN 

311 

Chemical Engineering Thermodynamics 

(3-0)3 

CN 

315 

Chemical Engineering Laboratory II 

(0-3)1 



General Elective 

(3-0)3 



Technical Elective* 

(3-0)3 



Total hours 

(15-6)17 


* ROTC 

students will substitute AS 301 



CH 336 

CN 304 

CN 314 

CN 316 


Second Semester 

Principles of Physical Chemistry (3-3)4 

Chemical Engineering Principles II (3-0)3 

Process Dynamics and Control (3-0)3 

Chemical Engineering Laboratory III (0-3)1 

General Elective (3-0)3 

Technical Elective (3-0)3 

Total hours (15-6)1 7 


SENIOR YEAR 


CN 403 

CN 407 


First Semester 

Reactor Design and Kinetics 
Engineering Analysis of Chemical Processes 
Technical Elective 
Technical Elective* 

General Elective 

Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-0)15 



* ROTC 

students will substitute AS 401 

Second Semester 

CN 

408 

Engineering Materials 

CN 

410 

Process Analysis and Plant Design 

CN 

416 

Profession Orientation 

EE 

353 

Electrical Controls and Power Circuits 
General Elective 

General Elective or Technical Elective 


Total hours 


(3-0)3 

(3-0)3 

( 2 - 0)0 

(3-0)3 

(3-0)3 

(3-0)3 

(17-0)15 


99 


CHEMISTRY 

The curriculum in Chemistry is designed to provide both a 
thorough knowledge of the basic principles and techniques of 
chemistry and advanced instruction in its most important 
branches. It includes essential subjects in physics and mathe- 
matics, and through an elective system it permits the student to 
broaden his education by a choice of related science and engi- 
neering subjects. The curriculum includes a minimum of eight- 
een credits in the humanities and social sciences in order that 
a suitable cultural background may be acquired to meet the ex- 
acting requirements for growth and advancement in the pre 
sent-day professional life of the chemist. 

A graduate of the Chemistry curriculum may select any of 
several avenues in developing his professional life. Those wish- 
ing to engage in teaching and research at the college or uni- 
versity level or research in industry are advised to continue 
study for an advanced degree. Those wishing to enter directly 
into industry after graduation, however, may consider such 
fields as research and development, technical service, produc- 
tion, and sales. 

The curriculum has been approved by the Committee on 
Professional Training of the American Chemical Society, and 
required subjects and credits are designed to meet the latest 
recommended standards. Students satisfactorily completing 
such an approved program are registered with the ACS and are 
eligible for full membership in the society after two years. 

Admission to the sophomore year in the chemistry curricu- 
lum is contingent upon the student’s receiving a minimum 
grade of C- in each of the two semesters of Chemical Principles 
(CH 001-002) and Chemical Principles Laboratory (CH 003-004). 
The following curriculum is effective for the class of 1972. 


SOPHOMORE YEAR 


First Semester 


CH 207 Inorganic Chemistry 

CH 221 Organic Chemistry 

MA 203 Calculus III 

MA 360 Digital Computer Programming 

PH 201 Physics 


(3-4)4 

(3-4)4 

(3-0)3 

(3-0)3 

(4-2)4 


Total hours (16-10)18 


Second Semester 


(3-4)4 

(3-4)4 

(3-3)4 

(3-0)3 


CH 210 Analytical Chemistry I 

CH 222 Organic Chemistry 

CH 232 Physical Chemistry 

MA 204 Calculus IV 


Total hours (12-11)15 


100 


JUNIOR YEAR 


First Semester 


CH 

311 

Analytical Chemistry II 

(2-4)3 

CH 

333 

Physical Chemistry 

(3-3)4 

LL 

261 

Elementary Scientific German 

(3-0)3 



Two General Electives 

(6-0)6 



Total hours 

(14-7)16 



Second Semester 


CH 

442 

Advanced Inorganic Chemistry 

(3-0)3 

LL 

262 

Elementary Scientific German 

(3-0)3 



Chemistry Elective 

3 or 4 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 



SENIOR YEAR 




First Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 



Second Semester 




Chemistry Elective 

3 or 4 



Two Technical Electives 

6 



Two General Electives 

(6-0)6 



Total credit hours 

15 or 16 


The Technical Electives in the Junior and Senior year must 
include chemistry subjects which will provide a minimum of 60 
contact hours of laboratory instruction. Recommended labora- 
tory electives include CH 321, CH 342, CH 403-404, CH 407-408 
and CH 481-482. If CH 407-408 is elected both semesters must 
be taken, and one additional laboratory subject must also be 
taken to provide an approved program. 
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CIVIL ENGINEERING 

Civil Engineering is that branch of engineering charged 
with the planning, design, construction and operation of works 
vital to man’s activities in his relation to the environment. The 
concerns of the Civil Engineer include the gathering and proc- 
essing of environmental information; avenues of transporta- 
tion; facilities and structures to accommodate domestic, busi- 
ness, industrial, scientific, and recreational pursuits; the con- 
trol and management of the forces of nature as such affect the 
environment; the treatment and disposal of solid, liquid and aer- 
fa" wastes; and the adaptation of materials, natural or man- 

made, to the works under his control. 

Because of the broad range of the civil engineer’s activi- 
ties, this curriculum is first based on a breadth of scientific and 
engineering principles. Such fundamentals are then expanded 
fnto specialized subjects to provide a comprehensive and basic 
training in the responsibilities of the Civil Engineer. 

Graduates of Civil Engineering are prepared to apply their 
training to highways, railroads, airports, pipelines and water- 
ways; bridges, dams, canals and levees; filtration plants and 
distribution systems for municipal and industrial water supplies 
along with sewage and waste treatment plants to protect 
health Also in their province are Civil Engineering aspects of 
high-rise buildings, power plants, industrial, military and j^ce 
facilities. After advanced training, the areas of research a 
teaching are open to them. 


SOPHOMORE YEAR 


First Semester 


CE 

EC 

MA 

ME 

PH 

201 

201 

203 

211 

201 

Surveying 1 

Economics 1 

Calculus III 

Mechanics 1 

Physics 

Total hours 

(3-4)4 

(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(16-6)17 



Second Semester 



CE 

EC 

MA 

ME 

PH 

202 

202 

204 

220 

202 

Surveying II 

Economics II 

Calculus IV 

Mechanics of Materials 1 
Physics 


(3-4)4 

(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

Total hours 

(16-6)17 
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JUNIOR YEAR 


First Semester 


CE 

341 

Transportation 

(3-3)4 

EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

360 

Digital Computer Programming 

(3-0)3 

ME 

309 

Dynamics 1 

(3-0)3 



Technical Elective* 

(3-0)3 



General Elective 

(3-0)3 


Total hours (18-3)19 

* ROTC students will substitute AS 301 


Second Semester 


CE 

312 

Structures 1 

(3-0)3 

CE 

322 

Hydraulics 

(4-0)4 

EE 

212 

Introductory Electronics 

(3-0)3 

EE 

214 

Electrical Machinery Laboratory 

(0-3)1 

MA 

362 

Numerical Analysis 

(3-0)3 

ME 

304 

Materials Laboratory 

(0-3)1 



General Elective 

(3-0)3 



Total hours 

(16-6)18 



SENIOR YEAR 




First Semester 


CE 

411 

Structures II 

(3-3)4 

CE 

413 

Concrete 

(3-3)4 

CE 

421 

Hydrology 

(3-3)4 

CE 

431 

Soil Mechanics 1 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-9)18 



Second Semester 


CE 

412 

Structures III 

(3-3)4 

CE 

432 

Soil Mechanics II 

(3-3)4 

EC 

414 

Engineering Economy 

(3-0)3 



Technical Elective* 

(3-0)3 



General Elective 

(3-0)3 



Total hours 

(15-6)17 

ROTC students will substitute AS 402 
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CIVIL ENGINEERING TECHNOLOGY 

The following curriculum leading to the degree of Bachelor 
of Science in Engineering Technology in the field of Civil Engi- 
neering Technology is available only to employees of the Com- 
monwealth of Massachusetts as an In-Service Training Pro- 
gram. For regulations concerning this program and for subjects 
required prior to the following curriculum, consult the Cata- 
logue of the Division of Evening Studies of the Lowell Techno- 
logical Institute. 


JUNIOR YEAR 


CE 961 

CE 971 

DP 931 

LL 962 

PH 942 


Second Semester 

Advanced Surveying 
Structures 

Scientific Computer Programming — FORTRAN 

American Literature 

Physics 

General Elective _ 

Total hours 


( 2 - 1)2 

( 2 - 1)2 

(3-0)3 

(3-0)3 

(3-2)4 

(3-0)3 

(16-4)17 


SENIOR YEAR 


First Semester 


CE 

982 

Hydrology 

CE 

991 

Concrete Analysis and Design 

CE 

995 

Engineering Laboratory 

EE 

975 

Basic Electricity 



General Elective 


Second Semester 


CE 

981 

Structural Analysis and Design 

CE 

992 

Soil Mechanics 

CE 

996 

Engineering Problems 

EE 

978 

Basic Electronics 



General Elective 


Total hours 


Total hours 


(3-3)4 

(3-3)4 

(0-3)1 

(3-3)4 

(3-0)3 

(12-12)16 


(3-3)4 

(3-3)4 

( 1 - 2)1 

(3-0)3 

(3-0)3 

(13-8)15 
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ELECTRICAL ENGINEERING 


The objective of the curriculum in Electrical Engineering is 
to provide the student with a sound foundation for a profession- 
al career in electrical engineering. 

Students are given a thorough grounding in electrical sci- 
ence and engineering together with an intensive training in 
mathematics. The techniques of experimental science and 
technology are emphasized by investigative work in the labora- 
tory and lecture-demonstrations in the classroom. 

A significant portion of the curriculum is devoted to studies 
in the humanities and social sciences, with considerable choice 
of subjects allowed. These subjects form an important part of 
the program, since they broaden the student’s outlook. They 
also serve to focus attention on the importance of non-technical 
knowledge in determining the student’s ultimate level of res- 
ponsibility in professional life. 

A freshman seeking admission to the sophomore year of 
Electrical Engineering should have achieved a cumulative rat- 
ing of 2.00 by the end of his freshman year. Students with less 
than a 2.00 cumulative rating must submit a written petition re- 
questing admission to the department at least one week prior to 
the date of registration. Only students who appear to have a 
reasonable probability of successfully completing the curricu- 
lum will be permitted to register as sophomores in the depart- 
ment. 


SOPHOMORE YEAR 


First Semester 


EC 

201 

Economics 1 

(3-0)3 

EE 

201 

Introductory Circuit Theory 

(4-0)4 

EE 

207 

Basic Electrical Engineering Laboratory 

(1-3)2 

MA 

203 

Calculus III 

(3-0)3 

PH 

201 

Physics 

(4-2)4 


t 

Total hours 

(15-5)16 



Second Semester 


EC 

202 

Economics II 

(3-0)3 

EE 

202 

Introductory Circuit Theory 

(4-0)4 

EE 

208 

Basic Electrical Engineering Laboratory 

(1-3)2 

MA 

204 

Calculus IV 

(3-0)3 

ME 

212 

Mechanics and Properties of Matter 

(4-0)4 



Total hours 

(15-3)16 
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JUNIOR YEAR 


EE 311 

EE 315 

EE 318 

EE 319 

MA 313 


First Semester 

Electronics Laboratory (1-3)2 

Network Analysis (4-0)4 

or 

Digital Computation in Electrical Engineering (3-3)4 

Electronics I (4-0)4 

Engineering Mathematics (4-0)4 

General Elective (3-0)3 

Total credit hours 17 


Second Semester 


EE 

306 

Electromagnetic Theory 

EE 

312 

Electronics Laboratory 

EE 

318 

Digital Computation in Electrical 



or 

EE 

315 

Network Analysis 

EE 

320 

Electronics II 



General Elective 


Total credit hours 


(4-0)4 

(1-3)2 

(3-3)4 

(4-0)4 

(4-0)4 

(3-0)3 

17 


SENIOR YEAR 


EE 413 

ME 347 


First Semester 

Linear Feedback Systems (3-0)3 

Elements of Thermodynamics and Heat T ransfer (3-0)3 

General Elective (3-0)3 

EE Technical Elective 3 

Free Elective or AS 401 3 

Total credit hours 15 


Second Semester 

EE 454 Electromechanics 

General Elective 
Technical Elective 
Free Elective* 

Free Elective or AS 402 

* ROTC students must choose a general elective. 


Total credit hours 


(3-0)3 

(3-0)3 

3 

3 

3 


15 
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INDUSTRIAL MANAGEMENT 


Recent technological developments in industry have nec- 
essitated the acquisition of special skills on the part of busi- 
ness management. Accordingly, the Industrial Management 
curriculum is designed to provide a student with a sound foun- 
dation in the pure sciences and mathematics, in the humanities, 
and in the social sciences. In addition, the core subjects of 
management — accounting, finance, marketing and production 
— are required. All students also take a selection of engineer- 
ing and management courses to prepare them to handle the 
tasks they will have in industry after graduation. Some speciali- 
zation is provided in the junior and senior years under guid- 
ance of a Faculty Advisor. 


SOPHOMORE YEAR 


First Semester 


BA 

141 

Accounting 1 

(3-0)3 

BA 

321 

Marketing Principles 

(3-0)3 

EC 

211 

Economic Statistics 1 

(3-0)3 

ME 

271 

Machine Tool Laboratory 

(1-3)2 

PH 

101 

Physics 

(4-1)4 



LL Elective 

(3-0)3 



Total hours 

(17-4)18 



Second Semester 


BA 

142 

Accounting II 

(3-0)3 

BA 

324 

Industrial Marketing 

(3-0)3 

EC 

212 

Economic Statistics II 

(3-0)3 

PH 

102 

Physics 

(4-2)4 



LL Elective 

(3-0)3 



Total hours 

(16-2)16 




JUNIOR YEAR 



* 

First Semester 


BA 

331 

Business Finance 

(3-0)3 

BA 

371 

Production Management 1 

(3-0)3 

IM 

351 

Motion and Time Study 

(0-2)1 

ME 

315 

Applied Mechanics 

(3-0)3 

ME 

377 

Elements of Materials Science 

(2-0)2 

PH 

201 

Physics 

(4-2)4 


Concentration Elective* 3 


Total credit hours 19 
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Second Semester 


BA 

332 

Money and Banking 

(3-0)3 

BA 

344 

Cost Accounting** 
or 

(3-0)3 

BA 

346 

Managerial Accounting 

(3-0)3 

BA 

372 

Production Management II 

EC 

302 

Labor Economics 

(3-0)3 

ME 

372 

Strength of Materials 

Concentration Elective 

(3-0)3 

3 


Total credit hours 18 
‘Concentration areas are provided as follows. The sequence selected by 
the student must be followed through his senior year unless a waiver is grant- 
ed by his Faculty Advisor and Department Head. 


(A) 

Air Science: student takes AS 301 , 302, 401 , 402. 


(B) 

Economics 

student takes EC 303, 304 and two other EC courses. 

(C) 

Accounting: student takes BA 241 , 242, 341 , 342. 


(D) 

Finance: student takes 12 hours in agreement with 

his Faculty Ad- 


visor. 



(E) 

Marketing: 

student takes BA 326, 423 and two 

other marketing 


courses. 



(F) 

Mathematics: student takes MA 203, 204 and two other MA courses. 


* ‘Accounting majors take BA 344. 




SENIOR YEAR 




First Semester 


BA 

451 

Personnel Management 

(3-0)3 

EE 

351 

Industrial Electronics 

(3-0)3 

IM 

371 

Operations Research 

(3-0)3 

IM 

483 

Statistical Quality Control 

(3-0)3 



Management Elective* 

(3-0)3 



Concentration Elective 

3 



Total credit hours 18 



Second Semester 


BA 

362 

Business Law 

(3-0)3 

EC 

402 

Government and Business 

(3-0)3 

EC 

412 

Managerial Economics 

(3-0)3 

ME 

344 

Heat and Power 

(3-0)3 



Management Elective* 

(3-0)3 



Concentration Elective 

3 


Total credit hours 18 


‘The student may select a subject bearing a BA, EC, or IM designation, or 
SS303 or SS305. Accounting majors must take BA444 in first semester. 
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MATHEMATICS 

The objectives of the Mathematics program are twofold: 
(1) to provide the student with the opportunity to become ac- 
quainted with the major areas of modern mathematics — alge- 
bra, analysis, geometry and applied mathematics, including 
computing science and numerical analysis, and (2) to enable 
him to achieve a certain mastery in depth of one or more of 
these areas. 

The approaches to these objectives are also twofold, viz., 
by way of course work and supervised project activity. In order 
to achieve breadth, each of the major areas mentioned above is 
represented by at least one required three-hour subject. A 
deeper study of one or more areas is provided by the student’s 
elective program, subject to the approval of his departmental 
advisor. 

The purpose of the project work is to enable the student to 
‘‘read, write, and speak” mathematics via the reading of simple 
journal articles, the preparation of short papers, and oral pres- 
entations. This aspect of the program is regarded as at least 
as important as the formal course work. Participation in a work- 
ing seminar is required of all mathematics majors during the 
senior year. 

As designed, the curriculum exceeds the minimum recom- 
mendations of the Committee on Undergraduate Programs in 
Mathematics of the Mathematical Association of America for 
college mathematics programs. It provides a strong basis both 
for subsequent graduate study and for employment in the sev- 
eral fields of teaching and industry. 

A freshman seeking admission to the sophomore year of 
Mathematics should have achieved a cumulative rating of 2.00 
by the end of his freshman year. Students with less than a 2.00 
cumulative rating must submit a written petition requesting ad- 
mission to the department at least one week prior to the date of 
registration. Only students who appear to have a reasonable 
probability of successfully completing the curriculum will be 
permitted to register as sophomores in the department. 


SOPHOMORE YEAR 


First Semester 


MA 203 Calculus III 

MA 221 Linear Algebra 

PH 201 Physics 


(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 


Approved Modern Foreign Language 
General Elective 


(3-0)3 

Total hours (16-2)16 
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Second Semester 


MA 

204 

Calculus IV 

(3-0)3 

MA 

222 

Linear Algebra 

(3-0)3 

MA 

360 

Digital Computer Programming 

(3-0)3 



Approved Modern Foreign Language 

(3-0)3 



General Elective 

(3-0)3 



Technical Elective 

3 



Total credit hours 

18 



JUNIOR YEAR 




First Semester 


MA 

307 

Advanced Calculus 

(3-0)3 

MA 

321 

Modern Algebra 

(3-0)3 



Applied Mathematics Elective* 

(3-0)3 



Technical or General Elective 

3 



General Elective 

(3-0)3 


Total credit hours 15 

*To be selected from an approved departmental list. 


Second Semester 


MA 

308 

Advanced Calculus 


(3-0)3 

MA 

334 

Projective Geometry 


(3-0)3 



Mathematics Elective 


(3-0)3 



Technical or General Elective 


3 



General Elective 


(3-0)3 




Total credit hours 

15 



SENIOR YEAR 





First Semester 



MA 

411 

Complex Variables 1 


(3-0)3 

/A A\ A 

MA 

431 

Topology 1 


(3-0)3 

MA 

495 

Mathematics Seminar 


(1-0)1 



Mathematics Elective 


(3-0)3 



Technical or General Elective 


3 



General Elective 


(3-0)3 




Total credit hours 

16 



Second Semester 



MA 

496 

Mathematics Seminar 


(1-0)1 



Two Mathematics Electives 


6 



Technical of General Elective 


3 



General Elective 


(3-0)3 


Total credit hours 13 
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MECHANICAL ENGINEERING 


Mechanical Engineering is a diversified professional activ- 
ity. The mechanical engineer is called upon to develop new 
methods of energy production and conversion, transportation, 
manufacture, and fabrication. 

Because of the diversification of mechanical engineering, 
it is not possible for a student to master the entire field during a 
four year program. The objective of this curriculum is to prov- 
ide a broad fundamental base from which the graduate can go 
on to develop his skills by either entering general engineering 
practice or pursuing an advanced engineering degree. 

The curriculum is designed to achieve this objective by 
means of a three phase program. 

The first phase consists of acquiring a background in hu- 
manistic-social studies, and the basic sciences. The purpose of 
the first phase is to broaden the student’s outlook and provide a 
firm understanding of fundamentals, develop analytical tech- 
niques, and to prepare for specific technical subjects. 

The second phase consists of acquiring a knowledge in a 
coherent area of engineering science. The purpose of this 
phase is to form the link between the basic sciences and engi- 
neering, and to introduce the methodology of engineering anal- 
ysis, design and synthesis. Three areas of engineering science 
have been selected for this phase; namely, applied mechanics 
(statics, dynamics and mechanics of materials), thermaltran- 
sport (thermodynamics, fluid mechanics and heat transfer), and 
automatic controls (electricity, electronics, measurements, and 
control systems). 

In the final phase of the curriculum, advanced problems 
and topics are considered in engineering design. The purpose 
of the design activity is to develop skill in the use of science 
and creativity to solve engineering problems and thus requires 
the utilization of the first two phases. 

A variety of laboratory work is included in the curriculum 
in order to demonstrate the use of the experimental method in 
the solution of engineering problems. 

Tp permit a degree of specialization, four technical elec- 
tives are provided in the senior year. A staff advisor system is 
used in order to aid the student in selecting technical electives 
so that the subjects will be consistent with the future career 
plans of the student. 

This curriculum is accredited by the Engineers’ Council for 
Professional Development. 

A freshman seeking admission to the sophomore year of 
Mechanical Engineering should have achieved a cumulative 


in 


rating of 2. 
less than a 
requesting 
to the date 
reasonable 
lum will be 
ment. 


00 by the end of his freshman year. Students with 
2.00 cumulative rating must submit a written petition 
admission to the department at least one week prior 
of registration. Only students who appear to have a 
probability of successfully completing the curricu- 
permitted to register as sophomores in the depart- 


SOPHOMORE YEAR 
First Semester 


EE 

211 

Fundamentals of Electricity 

(3-0)3 

MA 

203 

Calculus III 

(3-0)3 

ME 

205 

Introduction to Mechanical Design 

(2-3)3 

ME 

211 

Mechanics 1 

(3-0)3 

PH 

201 

Physics 

(4-2)4 



Total hours 

(15-5)16 



Second Semester 


EE 

212 

Introductory Electronics 

(3-0)3 

MA 

204 

Calculus IV 

(3-0)3 

MA 

360 

Digital Computer Programming 

(3-0)3 

ME 

220 

Mechanics of Materials 1 

(3-0)3 

ME 

296 

Materials Science 

(3-0)3 



General Elective 

(3-0)3 


Total hours 


(18-0)18 


JUNIOR YEAR 


First Semester 


MA 

301 

Advanced Calculus for Applications 

ME 

301 

Mechanical Engineering Laboratory 

ME 

309 

Dynamics 1 

ME 

341 

Thermodynamics 1 

ME 

351 

Measurement 



General Elective 


Total hours 


(3-0)3 

(0-3)1 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 


(15-3)16 




Second Semester 

MA 

302 

Advanced Calculus for Applications 

ME 

314 

Mechanical Engineering Laboratory II 

ME 

320 

Machine Design 1 

ME 

382 

Fluid Mechanics 1 


General Elective 
Technical Elective* 

ROTC students will substitute AS302 


Total hours 


(3-0)3 

(0-3)1 

(2-3)3 

(3-0)3 

(3-0)3 

(3-0)3 


(14-6)16 
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SENIOR YEAR 


EC 

201 

ME 

415 

ME 

417 

ME 

443 

ME 

497 


First Semester 

Economics I 

Mechanical Engineering Laboratory 
Dynamics II 
Heat Transfer 

Automatic Control Systems I 
Technical Elective* 


(3-0)3 

(0-3)1 

(3-0)3 

(3-0)3 

(3-0)3 

3 


*ROTC students will substitute AS 401 

TECHNICAL ELECTIVES 


Total credit hours 


16 


Group A 

ME 

441 

ME 

473 

Group B 


ME 

419 

ME 

475 

EC 

202 

ME 

416 

ME 

430 

ME 

442 


Statistical Thermodynamics 

Mechanics of Materials II 

(3-0)3 

(3-0)3 

Nondestructive Evaluation Techniques 
Physical Metallurgy 

(3-0)3 

(3-0)3 

Second Semester 

Economics II 

Senior Project 

Design of Mechanical Systems 
or 

Design of Thermal Systems 

(3-0)3 

(0-3)1 

(3-0)3 


Technical Elective 

(ROTC students take ME-342) 

Technical Elective 


3 

3 


Total credit hours 


ROTC students will substitute AS 402 

TECHNICAL ELECTIVES 


Engineering Analysis 
Fluid Mechanics II 
Automatic Control Systems II 


Machine Design II 
Kinematic Mechanism Synthesis 
Energy Conversion 
Applications of Numerical Analysis 
Fluid Machinery 
Experimental Stress Analysis 
Environmental Conditioning 

A minimum of one half of a student’s total number of technical 
must come from Group A. 


16 


Group A 

ME 

462 

ME 

482 

ME 

498 

Group B 


ME 

422 

ME ' 

428 

ME 

446 

ME 

452 

ME 

468 

ME 

472 

ME 

488 


(3-0)3 

(3-0)3 

(3-0)3 


(2-3)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

electives 
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LOWELL MASSACHUSETTS 


CLASSROOM DESIGNATION: 

LETTER PREFIX REFERS TO BUILDING 
FIRST NUMBER INDICATES FLOOR 

HENCE, ROOM K-311 IS LOCATED IN KITSON 

BOOKSTORE: THIRD FLOOR, SOUTHWICK HALL. 
DIVISION OF EVENING STUDIES OFFICE: BASEMENT, 


HALL, 3rd FLOOR 
CUMNOCK HALL. 
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METEOROLOGY 


Meteorology is the study of the physical and chemical proc- 
esses that occur in the atmosphere and between the atmos- 
phere and the earth’s surface. The advent of space exploration 
has broadened the scope of meteorology to include atmos- 
pheres of the other planets. . „ . . 

The work of meteorologists is concentrated on the effort to 

understand the physical causes of weather and climate and o 
apply the knowledge gained to the solution of practical pro - 
lems ranging from the forecasting of tomorrow s weather for 
the general public to the analysis of the influence of weather 
and climate on particular operations in agriculture, engineer- 
ing, industry and commerce, national defense and pub^c 
health. Meteorologists are employed in these capacities by the 
agencies of the Environmental Science Services Administra- 
tion, especially the Weather Bureau, by agencies of the De- 
fense Department and by commercial aviation companies an 
private consulting firms. Meteorological research conducted by 
agencies of the U. S. Government, universities and Private re- 
search companies is becoming increasingly important as a fiel 
of employment. Although graduate training is essential for ad- 
vancement in this field, the U. S. Government and most private 
employers provide opportunities for individuals to acquire this 
training The bachelor of science curriculum prepares the stu- 
dent for a career as a meteorologist in government or private 
industry and provides a sound foundation for graduate study. 

A freshman seeking admission to the sophomore year of 
Meteorology should have achieved a cumulative rating of 2.00 
by the end of his freshman year. Students with less than a 2. 
cumulative rating must submit a written petition requesting ad- 
mission to the department at least one week prior to the date ) 0 
registration. Only students who appear to have a reasonable 
probability of successfully completing the curriculum will be 
permitted to register as sophomores in the department. 


LL 

261 

LL 

263 

LL 

265 

LL 

267 

MA 

203 

PH 

201 


SOPHOMORE YEAR 
First Semester 

Elementary Technical German 
or 

Elementary French 
or 

Elementary Russian 
or 

Elementary Spanish 

Calculus III 

Physics 

General Elective 

General or Technical Elective 


(3-0)3 


(3-0)3 

(4-2)4 

(3-0)3 

3 


Total credit hours 
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LL 

LL 

LL 

LL 

MA 

MY 

PH 


262 

Second Semester 


Elementary Technical German 



or 


264 

Elementary French 


266 

or 

Elementary Russian 

(3-0)3 


or 


268 

Elementary Spanish 


204 

Calculus IV 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

203 

202 

Elementary Meteorology 

Physics 

General Elective 


Total hours 

(16-2)16 


MA 360 

MA 383 

MY 301 

MY 307 


JUNIOR YEAR 


First Semester 

Digital Computer Programming 
Statistical Methods 
Atmospheric Dynamics 
Tropical Meteorology 
Technical or General Elective 

Total credit hours 


(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
3 

15 


MA 

MY 

MY 


Second Semester 


362 

302 

308 

Numerical Analysis 

Atmospheric Dynamics 

Synoptic Meteorology 

General and Technical Electives 

(3-0)3 

(3-0)3 

(2-3)3 

6 


Total credit hours 

15 


MY 403 

MY 405 

MY 411 

MY 421 


SENIOR YEAR 
First Semester 

Physical Meteorology 
Individual Studies 
Oceanography 
Analysis and Forecasting 
General Elective 
Technical Elective 


(3-0)3 

( 1 - 0)1 

( 2 - 0)2 

0-6)3 

(3-0)3 

3 

Total credit hours 15 
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MY 

406 

MY 

412 

MY 

414 

MY 

422 


Second Semester 

Individual Studies 
Oceanography 

Mathematical Methods in Meteorology 
Analysis and Forecasting 
General Elective 
Technical Elective 

Total credit hours 


( 1 - 0)1 

( 2 - 0)2 

(3-0)3 

(1-6)3 

(3-0)3 

3 

15 
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NUCLEAR ENGINEERING 


The Nuclear Engineering course was the first to be offered 

lum nml'iHfl< ! SUP h 0rt ! 1 d insti,ution in New England. The curricu- 
m^n^H d ,K a br0 f d en 9 lneerin 9 education which is supple- 
mented with special training in the nuclear field. The student is 

graduate level 680 ™ 6 ' 6 P ° sitions in industr V or for study at the 

M,,^i^I r ? Shman ? eeking admission to the sophomore year of 

of ? nn h5?h' nee H n ?K h0Uld have achieved a cumulative rating 
° f , 2 n °° by th , , end °' hlS freshman year. Students with less than 
a 2.00 cumulative rating must submit a written petition request- 

'"r d r S, °? tothe department at least one week prior to the 
date of registration. Only students who appear to have a rea- 

®°"f le Probability of successfully completing the curriculum 
be permitted to register as sophomores in the department. 

, rnm S l* 9 ® ne .r. al electives are required and can be selected 
e * ec ^ lve system with the exception of LL 261-262 LI 
265-266, LL 365-366 and EC 301 thru EC 414. 


SOPHOMORE YEAR 


EE 

MA 

NU 

PH 


EE 

MA 

NU 

PH 


First Semester 

21 1 Fundamentals of Electricity 

203 Calculus III 

201 Introduction to Nuclear Engineering 

201 Physics 

General Elective 

Total hours 

Second Semester 

Introductory Electronics 

204 Calculus IV 

202 Introduction to Nuclear Engineering 

202 Physics 

General Elective 


Total hours 

JUNIOR YEAR 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

(3-0)3 

(16-2)16 


MA 301 

ME 341 

NU 305 

PH 363 


First Semester 

Advanced Calculus for Applications 
Thermodynamics 1 
Nuclear Instrumentation 
Introductory Nuclear Physics 
General Elective 


Total hours 


(3-0)3 

(3-0)3 

(2-4)4 

(3-0)3 

(3-0)3 

(14-4)16 
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CH 481 

MA 302 

NU 306 

PH 366 


Second Semester 

Radiochemistry 

Advanced Calculus for Applications 
Nuclear Instrumentation 
Intermediate Nuclear Physics 
General Elective 


Total hours 


SENIOR YEAR 


ME 382 

NU 405 

NU 493 


ME 443 

NU 406 

NU 494 


First Semester 

Fluid Mechanics I 
Nuclear Reactor Engineering 
Advanced Nuclear Laboratory 
Technical Elective* 

General Elective 

Total hours 


Second Semester 

Heat Transfer 

Nuclear Reactor Engineering 
Advanced Nuclear Laboratory 
General Elective 
Technical Elective* 


Total hours 


APPROVED TECHNICAL ELECTIVES 


EE 

MA 

RS 

NU 


446 

360 

422 


Analog and Digital Devices & Technigues 
Digital Computer Programming 
Environmental Radiation and Nuclear 
Site Criteria 

Special Nuclear Problems (Permission 
of Head of Department and Instructor) 
ROTC students will substitute AS courses. 


495 


(2-3)3 

(3-0)3 

(2-4)4 

(3-0)3 

(3-0)3 

(13-7)16 


(3-0)3 

(3-0)3 

(0-6)3 

(3-0)3 

(3-0)3 

(12-6)15 


(3-0)3 

(3-0)3 

(0-6)3 

(3-0)3 

(3-0)3 

(12-6)15 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 
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PAPER ENGINEERING 


The paper industry is the fifth largest industry in the United 
States, and by virtue of its broad spectrum of products, pro- 
vides both growth and stability. The products of the paper and 
allied industries are integral with every aspect of human life 
and endeavor. 


The increasing complexity of pulp and paper operations, 
increasing demands on the paper converting industry (which 
involve plastics, chemicals, metals and other materials), and 
the need for automation, have created an intense and growing 
demand for well-trained engineers in all aspects of the busi- 
ness These engineers must not only have a fundamental scien- 
tific training, but must have a broad background of practical 
problem solving. 


The Paper Engineering curriculum is basically chemical 
engineering with a minor in paper engineering. In fact, the two 
deqrees may be obtained by taking a couple of extra courses in 
the senior year. Emphasis is placed on an engineering analysis 
of the paper industry, its production methods, fundamental prop- 
erties of its raw materials and the unit operations involve 
manufacture of paper and allied products. Graduates of Paper 
Engineering may go either directly into industry or continue on 
to qraduate studies. In the paper industry, they may find them- 
selves in positions in research and development, production, 
sales or marketing, and frequently in management, in a wide 
variety of activities. 


Paper Engineers who maintain a 2.00 cumulative rating are 
eligible for scholarships carrying a $500 annual stipend. 


SOPHOMORE YEAR 


CH 

223 

CN 

203 

CN 

205 

EC 

201 

MA 

203 

ME 

215 

ME 

271 


First Semester 

Introductory Organic Chemistry 

Introduction to Chemical Engineering 

Chemical Engineering Laboratory I 

Economics I 

Calculus III 

Analytic Mechanics I 

Machine Tool Laboratory 

Total hours 


(3-3)4 

(3-0)3 

(0-3)1 

(3-0)3 

(3-0)3 

(3-0)3 

(1-3)2 

(16-9)19 
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CH 224 

CN 204 

EC 202 

MA 204 

MA 360 

ME 216 


CH 335 

CN 303 

CN 311 

CN 315 

PA 301 


Second Semester 

Introductory Organic Chemistry 
Chemical Engineering Calculations 
Economics II 
Calculus IV 

Digital Computer Programming 
Analytic Mechanics II 

Total hours 


JUNIOR YEAR 
First Semester 

Principles of Physical Chemistry 
Chemical Engineering Principles I 
Chemical Engineering Thermodynamics 
Chemical Engineering Laboratory II 
Engineering Analysis of Pulp Systems 
Technical Elective* 


*ROTC students will substitute AS 301 


Total hours 


CH 336 

CN 304 

CN 314 

CN 316 

PA 302 


Second Semester 

Principles of Physical Chemistry 
Chemical Engineering Principles II 
Process Dynamics and Control 
Chemical Engineering Laboratory III 
Engineering Analysis of Paper Systems 
General Elective 

Total hours 


SENIOR YEAR 


PA 403 

PA 405 

PA 407 


EE ' 353 

PA 408 

PA 410 

CN 416 


First Semester 

Engineering Analysis of Converting 
Paper Converting Laboratory I 
Paper Problems 
General Elective 
General Elective 
Technical Elective 

Total hours 


Second Semester 

Electrical Controls and Power Circuits 
Paper Converting Laboratory II 
Analysis of Paper Processing 
Profession Orientation 
General Elective 

General Elective or Technical Elective* 
Technical Elective 


* ROTC students will substitute AS 402 


Total hours 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(18-3)19 


(3-3)4 

(3-0)3 

(3-0)3 

(0-3)1 

(3-3)4 

(3-0)3 

(15-9)18 


(3-3)4 

(3-0)3 

(3-0)3 

(0-3)1 

(3-3)4 

(3-0)3 

(15-9)18 


(3-0)3 

(0-3)1 

( 2 - 0)2 

(3-0)3 

(3-0)3 

(3-0)3 

(14-3)15 


(3-0)3 

(0-3)1 

( 2 - 0)2 

( 2 - 0)0 

(3-0)3 

(3-0)3 

(3-0)3 

(16-3)15 
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PHYSICS 

This program was developed to meet the demands of in- 
dustry, education, and government for research personnel and 
teachers with an intensive training in physics. It should be con- 
templated only by those with superior competence in mathe- 
matics. 

A freshman seeking admission to the sophomore year of 
Physics should have achieved a cumulative rating of 2.00 by the 
end of his freshman year. Students with less than a 2.00 cumu- 
lative rating must submit a written petition requesting admis- 
sion to the department at least one week prior to the date of re- 
gistration. In freshman physics and mathematics subjects only 
a student will be expected to have a cumulative average of 2.50 
and no grades below C-. A student in the program is expected 
to do much better than this minimum. 


SOPHOMORE YEAR 


First Semester 


PH 

207 

Mathematical Techniques of Physics 1 

PH 

209 

Physics 

PH 

293 

Experimental Physics 

General or Technical Elective 



Total hours 



Second Semester 

PH 

208 

Mathematical Techniques of Physics II 

PH 

210 

Physics 

PH 

294 

Experimental Physics 

General or Technical Elective 


Total hours 


(4-0)4 

(4-0)4 

(2-6)4 

(3-0)3 

(13-6)15 


(4-0)4 

(4-0)4 

(2-6)4 

(3-0)3 

(13-6)15 


JUNIOR YEAR 


First Semester 


PH 

311 

Intermediate Mechanics 

(3-0)3 

PH 

335 

Modern Physics 

(3-0)3 

/o n\o 

PH 

353 

Electromagnetic Theory 

(3-0)3 



General or Technical Elective* 

(3-0)3 



General or Technical Elective* * 

3 


Total credit hours 15 


* ROTC students will substitute AS 301 . 

* * A student can elect to take Advanced Laboratory PH 393 at this stage. 
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Second Semester 


PH 

312 

Intermediate Mechanics 

PH 

336 

Modern Physics 

PH 

353 

Electromagnetic Theory 
General or Technical Elective* 



General or Technical Elective* 


T° ta l credit hours 

ROTC students will substitute AS 302. 


(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
3 

15 


A student can elect to take Advanced Laboratory PH 394 at this stage. 


SENIOR YEAR 


First Semester 

PH 423 Thermodynamics 

Two General or Technical Electives 
General or Technical Elective* 
General or Technical Elective* * 


(3-0)3 

( 6 - 0)6 

(3-0)3 

3 


Total credit hours 

ROTC students will substitute AS 401. 

* *A student can elect to take Advanced Laboratory PH 393 at this stage. 


15 


Second Semester 

PH 424 Introduction to Statistical Mechanics 
Two Technical Electives 
General or Technical Elective* 
General or Technical Elective* * 


(3-0)3 

( 6 - 0)6 

(3-0)3 

3 


Total credit hours 

ROTC students will substitute AS 402. 

A student can elect to take Advanced Laboratory PH 394 at this stage. 


15 


TECHNICAL ELECTIVES 

Introduction to Relativity and 
Quantum Mechanics 
Nuclear Physics 
Solid State Physics 
Advanced Laboratory 
Special Research Problems 
Mathematical Methods of Physics 
Classical Mechanics 
Complex Variables I 
Matrix Algebra 
Probabilities 

Fourier Series and Boundary Value Problems 
Operational Mathematics 

physics majors must take no less than six and no more than ten 
Electives. In addition to the approved technical electives, any 
course offered by the Institute, and which is approved by the Student Ad- 
visor and the Department Head, may be taken as technical elective. 

All students must elect one year of either PH 393-394, Advanced Laborato- 
ry, or PH 505-506, Mathematical Methods of Physics. 


PH 

441-442 

PH 

461-462 

PH 

471-472 

PH 

393-394 

PH 

495-496 

PH 

505-506 

PH 

511-512 

MA 

411 

MA 

434 

MA 

' 484 

MA 

542 

MA 

575 


All 

General 


(3-0) (3-0)6 
(3-0) (3-0)6 
(3-0) (3-0)6 
(1 - 6)(1 - 6)6 
(3-0) (3-0)6 
(3-0)(3-0)6 
(3-0) (3-0)6 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
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PLASTICS TECHNOLOGY 


The objective of this curriculum is to prepare the graduate 
for a professional career in the field of high polymers. In order 
hat he may cope effectively with the many diversified problems 
confronting the expanding plastics industry, strong emphasis is 
olaced on the study of engineering and chemical principles in 
volved in design, processing, and fabrication of polymeric ma- 

t0 f j q|s 

However, the close relationship existing between the phys- 
ical behavior and chemical structure of polymers make it man- 
datory to include a number of chemistry courses not traditions - 

ly found in most engineering curricula. 

Subjects dealing with polymer properties, statistics, and 
oualitv control augment the basic courses in mathematics, sci- 
2nces and engineering and plastics technology to round out a 

well-balanced program. 

Students electing Plastics Technology are PJ'^eged to 
become affiliated with the first student chapter of the interna- 
tional Society of Plastics Engineers, an opportunity which af- 
fords every student member an early and rewarding professio 

al association. 


CH 223 

CH 211 

CH 205 

MA 203 

PH 201 

PL 201 


SOPHOMORE YEAR 


First Semester 

(3-3)4 

(3-4)4 

Introductory Organic Chemistry 

Quantitative Analysis 

or 

Qualitative Analysis 

Calculus III 

Physics III 

Introduction to Polymeric Materials 

(3-0)3 

(3-0)3 

(4-2)4 

(2-0)2 


Total hours (15-5)16 
or (15-9)17 


CH 224 

CH 205 

CH 211 

EE 353 

LL 210 

MA 383 

PL 202 


Second Semester 

Introductory Organic Chemistry 
Qualitative Analysis 
or 

Quantitative Analysis 

Electrical Controls and Power Circuits 

Technical and Scientific Communication 

Statistical Methods 

Introduction to Polymeric Materials 

Total hours 


(3-3)4 

(3-0)3 

(3-4)4 
(3-0)3 
(3-0)3 
(3-0)3 
( 2 - 0)2 
(17-3)18 
or (17-7)19 
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JUNIOR YEAR 


CH 

335 

EC 

201 

ME 

215 

ME 

271 

ME 

373 

PL 

301 


First Semester 

Principles of Physical Chemistry 
Economics I* 

Analytic Mechanics I 
Machine Tool Laboratory 
Plastics Mold and Die Design 
Plastics Technology I 


(3-3)4 

(3-0)3 

(3-0)3 

(1-3)2 

(2-2)3 

(2-2)3 


*ROTC students will substitute AS 301 

Second Semester 


CH 

336 

Principles of Physical Chemistry 

EC 

202 

Economics II* 

ME 

216 

Analytic Mechanics II 

ME 

296 

Materials Science 

ME 

376 

Plastics Mold Design and Construction 

PL 

302 

Plastics Technology II 


Total hours (14-10)18 


(3-3)4 

(3-0)3 

(3-0)3 

(3-0)3 

(0-3)1 

(2-2)3 


‘ROTC students will substitute AS 302 

SENIOR YEAR 
First Semester 


Total hours 


(14-8)17 


CH 

403 

Chemistry of High Polymers 

ME 

493 

Industrial Instrumentation 

PL 

401 

Plastics Technology III 

PL 

403 

Properties of Polymers 

PL 

411 

Plastics Seminar 



Elective 


(3-4)4 

( 2 - 0)2 

(2-2)3 

(2-2)3 

( 1 - 0)1 

3 


Total credit hours 


Second Semester 


CH 

404 

Chemistry of High Polymers 

PL 

402 

Plastics Technology IV 

PL 

404 

Properties of Polymers 

PL 

412 

Plastics Seminar 



Two Electives 


16 


(3-4)4 

(2-2)3 

(2-2)3 

( 1 - 0)1 

6 


Total credit hours 


17 


CH 

IM 

LL 

MA 

MA 

ME 

PL 

PL 

PL 


423-424 

483 

261-262 

204 

360 

384 

406 

407 

409-410 


Suggested Electives 

Advanced Organic Chemistry 
Statistical Quality Control 
Elementary Scientific German 
Calculus IV 

Digital Computer Programming 
Fluid Mechanics 
Polymer Structure 
Plastics Industry Organization 
Senior Research in Plastics 


(3-0) (3-0)6 
(3-0)3 
(3-0) (3-0)6 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
(3-0)3 
( 1 - 6 ) ( 1 - 6)6 
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TEXTILE ENGINEERING 

The object of this curriculum in Textile Engineering is to 
provide the student with a firm understanding of scientific prin- 
ciples and their application to + he textile industry and its relat- 
ed branches. 

During the first two years the student is thoroughly in- 
structed in basic mathematics, physics, and chemistry. This 
fundamental work is followed by more specialized training in 
the field of Textiles and related areas of Mechanical Engineer- 
ing. 

A wide range of laboratory work is included in the curricu- 
lum in order to demonstrate both the use of the experimental 
method in the solution of engineering problems and to give a 

practical understanding of textile procedure. 

This curriculum is accredited by the Engineers Council for 
Professional Development. 


SOPHOMORE YEAR 


EE 211 

MA 203 

ME 205 

ME 215 

PH 201 


First Semester 

Fundamentals of Electricity 
Calculus III 

Introduction to Mechanical Design 

Analytic Mechanics I 

Physics 

Total hours 


(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

(4-2)4 

(15-5)16 


EE 212 

MA 204 

ME 216 

TE 212 

TE 264 


Second Semester 

Introductory Electronics 
Calculus IV 
Analytic Mechanics II 
Fiber Science 
Textile Systems I 
General Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(3-1)3 

(3-1)3 

(3-0)3 

Total hours (18-2)18 


JUNIOR YEAR 


MA 383 

ME 341 

TE 363 

TE 365 


First Semester 

Statistical Methods 
Thermodynamics I 
Textile Systems II 
Textile Systems III 
General Elective 
Technical Elective* 


(3-0)3 

(3-0)3 

(3-1)3 

(3-2)3 

(3-0)3 

(3-0)3 

Total credit hours 18 


’FtOTC students will substitute AS 301 
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Second Semester 


EE 

321 

Electrical Energy Conversion 

MA 

360 

Digital Computer Programming 

ME 

314 

Mechanical Engineering Laboratory II 

ME 

384 

Fluid Mechanics 

TE 

366 

Textile Systems IV 

General Elective 


Total hours 

SENIOR YEAR 
First Semester 


EC 

201 

Economics 1 

ME 

415 

Mechanical Engineering Laboratory III 

ME 

421 

Machine Design 

ME 

445 

Heat Transfer 

TE 

459 

Textile Systems V 

TE 

483 

Engineering Design of Textile Structures 1 
Technical Elective* 

Total hours 

*1 

ROTC students 

will substitute AS 401 

Second Semester 

EC 

202 

Economics II 

ME 

416 

Senior Project 

TE 

472 

Textile Evaluation 

TE 

482 

Application of Scientific Methods 
to Textile Processes 

TE 

484 

Engineering Design of Textile Structures II 

TE 

460 

Textile Systems VI 

Technical Elective (Textile)* 


, Total credit hours 

ROTC students will substitute AS 402 


(3-0)3 
(3-0)3 
(0-3)1 
(3-0)3 
(3-2)3 
_ (3-0)3 

(15-5)16 


(3-0)3 

(0-3)1 

(2-3)3 

(3-0)3 

( 2 - 1)2 

(3-0)3 

(3-0)3 

(16-7)18 


(3-0)3 

(0-3)1 

(2-3)3 

(3-0)3 
(3-0)3 
( 1 - 2)2 
3 

18 
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TEXTILE TECHNOLOGY 

This course of study is designed to equip its students with 
a well-rounded understanding of the theory and principles re- 
lating to the processing of textile materials. At the same time it 
provides the scientific basis necessary to understand an app y 
this technological knowledge. Basic purpose of the program is 
to prepare students to become competent textile technologists 
for P eventual supervisory, administrative, or executive positions 
within the industry and its allied fields. To achieve this en^ a 
comprehensive course covers the basic theory, principles, 
and applications of the major phases of textile manufactui re 
utilizing all the common fibers, both natural and man-made, 
and all fabricating processes. 


SOPHOMORE YEAR 


EC 201 

EE 211 

MA 203 

ME 215 

PH 201 


First Semester 

Economics I 

Fundamentals of Electricity 
Calculus III 
Analytic Mechanics I 
Physics 


(3-0)3 

(3-0)3 

(3-0)3 

(3-0)3 

(4-2)4 

Total hours (16-2)16 


EC 202 

EE 212 

MA 360 

ME 205 

ME 216 

TE 212 


Second Semester 

Economics II 
Introductory Electronics 
Digital Computer Programming 
Introduction to Mechanical Design 
Analytic Mechanics II 
Fiber Science 

Total hours 


(3-0)3 

(3-0)3 

(3-0)3 

(2-3)3 

(3-0)3 

(3-1)3 

(17-4)18 


JUNIOR YEAR 


MA 383 

ME 377 

TE 305 

TE 335 

TE 411 


First Semester 

Statistical Methods 
Elements of Materials Science* 

Textile Mechanism 

Design and Analysis of Woven Structures 
Technology of Yarns I 
General Elective 

Total hours 


* ROTC students will substitute AS 301 


(3-0)3 

( 2 - 0)2 

(3-0)3 

(3-0)3 

(2-2)3 

(3-0)3 

(16-2)17 
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EE 321 

ME 344 

ME 384 

TE 336 

TE 412 


Second Semester 

Electrical Energy Conversion 
Heat and Power 
Fluid Mechanics 
Fabric Technology I 
Technology of Yarns II 
General Elective 


(3-0)3 

(3-0)3 

(3-0)3 

(2-2)3 

(2-2)3 

(3-0)3 

Total hours (16-4)18 


SENIOR YEAR 


First Semester 


ME 

421 

Machine Design** 

TE 

433 

Technology of Knitting 

TE 

437 

Fabric Technology II 

TE 

457 

Technology of Finishing 1 

TE 

483 

Engineering Design of Textile Structures 
General Elective 


Total hours 

‘Recommended, but may be substituted by a textile or other 
elective. 


(2-3)3 

(2-2)3 

(2-2)3 

(3-0)3 

(3-0)3 

(3-0)3 

(15-7)18 

approved 


TE 

458 

TE 

472 

TE 

474 

TE 

484 

TE 

485 


Second Semester 

Technology of Finishing II 
Textile Evaluation 
Instrumentation for Textiles 
Engineering Design of Textile Structures II 
Statistical Quality Control — Textile* 
General Elective 


*ROTC students will substitute AS 402 


Total hours 


( 1 - 2)2 

(2-3)3 

(2-2)3 

(3-0)3 

(3-0)3 

(3-0)3 

(14-7)17 
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SUBJECT DESCRIPTIONS 

Subjects are listed alphabetically 


headings: 

AS Aerospace Studies 
BA Business Administration 
Bl Biological Sciences 
CE Civil Engineering 
CH Chemistry 
CN Chemical Engineering 
DP Data Processing 
EC Economics 
EE Electrical Engineering 
IM Industrial Management 
LL Languages and Literature 


under the following 

MA Mathematics 
ME Mechanical Engineering 
MY Meteorology 
NU Nuclear Engineering 
PA Paper 
PH Physics 
PL Plastics 

RS Radiological Sciences 
SS Social Sciences 
TE Textiles 


SUBJECT NUMBERS 

The number following the letter symbols is composed of 
three digits. The first digit indicates the college year when the 

subject is normally studied, e.g LL 111 is a ' rh es ar e 
but LL 474 is a senior subject. Subjects in the 500 series are 

normally for graduate students but may be taken by undergrad- 
uates in certain cases with special permission. 

Odd numbers usually designate subjects offered in the first 
semester; even numbers designate subjects offered in the sec- 
ond semester. Some subjects are given both semesters without 
change in number. Hyphenated numbers indicate subjects con- 
tinuing throughout the year. 


PREREQUISITES 

Prerequisites and restrictions are shown in brackets, e^g., 
[CH 4231. No student can be officially registered in a su j 
until the indicated prerequisites have been satisfactorily com- 
pleted. 

CLASS AND CREDIT HOURS 

Numbers following the names of the individual subjects in- 
dicate within parentheses the number of hours of lecture or 
citation and of laboratory; after the ^parentheses, ™"hers mdi- 
cate credit hours. For example, (2-6)4 means 2 hours < S 6 
or recitation and 6 hours of laboratory for 4 ^ re ^ lts ’ ^ ’ 
indicates 2 hours of lecture or recitation and 3 h °urs of labor 
tory for the first semester followed by 1 hour ^lecture or reel 
tation and 6 hours of laboratory the second semester, for a total 

credit of 6. 
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AEROSPACE STUDIES 


AS 101-102 World Military Systems I (1-1) (1-1)2 

An introductory course exploring the causes of the present 
world confilict, the role and relationship of military power to the 
conflict and the responsibility of an Air Force Officer. The 
course begins with a brief study of war and the principles of 
war. It continues with an examination of the factors of national 
power, the instruments tht nations use to pursue their objec- 
tives and how these relate to the varying scopes and intensities 
of conflict. This is followed by a broad discussion of the US 
military establishment and the relationship of the three military 
services within the DOD. The course ends with an examination 
of the specific functions of US Strategic Offensive and Deven- 
sive Forces in depth. 

AS 201-202 World Military Systems II (i-i) (1-1)2 

A continued study of world military forces with a review of 
the organizational structure, mission, operations and hardware 
of US Forces. This is followed by an analysis of the US General 
Purpose Forces, the US Aerospace Support Forces and a study 
of the specific contributions of each to US national objectives. 
The course ends with the study of the source of conflict in the 
world today and an assessment of the progress and prospects 
for peace in the future. 

AS 301-302 Growth and Development of (3-1) (3-1)6 

Aerospace Power I and II 

A survey course about the nature of war; development of 
airpower in the United States; mission and organization of the 
Defense Department; Air Force concepts, doctrine and employ- 
ment; astronautics and space operations; and the future devel- 
opment of aerospace power, including US space programs, 
vehicles, systems, and problems in space exploration. The 
above areas are studies through the media of briefings, discus- 
sions, debates and written reports by the student to improve his 
communicative skills. 

AS 401-402 The Professional Officer I and II (3-1) (3-1)6 

A study of professionalism, leadership, and management, 
mcludmg the meaning of professionalism; professional respon- 
sibilities; the military justice system; leadership theory, func- 
tions and practices; management principles, and functions; 
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problem solving; and management tools, practices and con- 
trols. The above areas are studied through the media of discus- 
sions, briefings and written reports by the student to improve 
his ability to communicate. 


BUSINESS ADMINISTRATION 

BA 141-142 Accounting I and II (3-0) (3-06 

Accounting concepts and techniques as tools for adminis- 
tration of the economic activity of the business enterprise. 
Methods of recording, reporting, and interpreting the financial 
data of the business unit. 

BA 191-192 Science and Industry I and II (3-0) (3-0)6 

[For BA students only] 

A review of the major science areas with particular atten- 
tion to their application in industry. 

BA 241-242 Accounting III and IV (3-0) (3-0)6 

[BA 142] 

Greater analysis of the fundamental processes of account- 
ing with special attention to the major areas of the balance 
sheet and the effect of asset revaluations upon the accounts 

and statements. 

BA 321 Marketing Principles (3-0)3 

[EC 202, or EC 201 taken concurrently] 

Analysis of modern methods of marketing and merchandis- 
ing as they are related to consumer, producer and middleman. 

BA 322 Marketing Problems (3-0)3 

[BA 321] 

An analytic approach to marketing strategy in relation to 
the problems of organization, coordination, and control. Price 
policies, the government’s role in marketing, and physical is- 

tribution. 

BA 324 Industrial Marketing (3-0)3 

[BA 321] 

Special problems of marketing industrial goods. Distribu- 
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tions channels, price policies, product line planning, and mar- 
keting stratergy. Cases will be used. 


BA 325 


Advertising 

[BA 321] 


(3-0)3 


The relation of advertising to modern business organiza- 
tion and its place in marketing and distribution. 


BA 326 Marketing Research (3-0)3 

[BA 321, EC 212] 

Measuring potential, design of experiments, data collec- 
tion, sampling, questionnaires, study of promotional efforts, 
market testing, and controls. 

BA 331 Business Finance (3-0)3 

[BA 142, EC 202] 

Principles of financial management, including working and 
fixed capital, sources of funds, financial statements, budqetinq 
and capitalization. 


BA 332 


Money and Banking 

[EC 202] 


(3-0)3 


The role of money and monetary policy in the United 
States. The banking structure, the Federal Reserve System, 
other financial institutions, and international monetary systems. 


BA 334 


Investment Management 

[BA 331] 


(3-0)3 


Principles of investment, including security analysis, port- 
folio management and market analysis. 

BA 341-342 Accounting V and VI (3-0) (3-0)6 

[BA 242] 

Advanced accounting comprising the bridge between 
accounting principles and the actualities of large-volume 
modern business. The measures and means necessary to mar- 
shal accounting information for internal control and for service 
to management at all levels. 

344 Cost Accounting (3-0)3 

[BA 142] 

[For Accounting Majors] 

Job lot, process, and standard cost systems, including 
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joint and byproduct problems, and the managerial uses ot cost 
data. 

qa 346 Managerial Accounting (3-0)3 

[BA 142] 

[For Non-accounting Majors] 

The use of cost accounting from the point of view of the 
business manager. Job lot, process, and standard cost systems 

are utilized. 

0 ^ 362 Business Law ^ 

Principles of commercial law encompassing a study of 
contracts, agency, employment, commercial paper an sa es 
including the Uniform Commercial Code. 


BA 363 


Advanced Business Law 

[BA 362] 


(3-0)3 


The analysis of the legal principles underlying real and 
personal property, corporations, partnerships, trusts and es 

tates. 

BA 371-372 Production Management I and II (3-0) (3-0)6 

The internal organization and productive process of the 
manufacturer, including the management functions 0 P lan "j"9; 
directing and administration in relation to production. Pla 
layout materials handling, inventory and quality control. The 
first semester is a principles course and the second semester is 
primarily a problems course utilizing the case method. 

(3-0)3 


BA 402 


International Business 

[EC 202] 


The distinctive features of international commerce, includ- 
ing government policies, multinational corporate P robl ®^- tor ‘ 

eign exchange, tax problems, and special licensing an g y 

arrangements. 


BA 403 


Electronic Data Processing 


(3-0)3 


The role of digital computers in the solution of manage- 
ment problems. The preparation and solution of sample pro 
lems on the Institute’s computer installation. 


BA 421 


Procurement (3-0)3 

[BA 321] 

Purchasing procedure, quality control, inventory control, 
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fn°^ e s ® le 5 tl0 , n ' ,orward bu y in 9. and speculation, as applied 
to the individual enterprise. 


BA 423 


Marketing Management 

[BA 321 J 


(3-0)3 


th _ f/ T r ° b ! e !? S of marketing, especially from the point of view of 
the formulation of business policy. 


BA 426 


Sales Management 

[BA 321] 


(3-0)3 


Management of the selling function in its broad aspect 
bales organization, compensation, selection, training and 
supervision. Market research, product packaging and develop- 
ment, and distribution policies. ^ 


BA 431 


Financial Management 

[BA 242, BA 331] 


(3-0)3 


Advanced study of financial management principles. 
Emphasis on problem analysis and problem solving. 


BA 441 


Auditing 

[BA 342] 


(3-0)3 


Duties and responsibilities of the auditor, kinds of audits 
programs of audit, and auditor statements and reports. 


BA 444 


Advanced Cost Accounting 

[BA 344] 


(3-0)3 


Estimated cost systems, budgeting control with standard 
costs, and cost and profit analysis for decision-making pur- 

pOSGS. 


BA 445 


Tax Accounting 

[BA 242] 


(3-0)3 


Tgx problems of partnerships, corporations, reorganiza- 

Pmhi person . a ! holdin 9 companies, trusts, gifts, and estates 
Problems and interpretations of the internal revenue code and 
regulations of both the Federal and State agencies. 


BA 451 


Personnel Management 


(3-0)3 


techniques of recruiting, selecting, training, and plan- 
g members of the work force, including such matters as 
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employee health and safety, welfare, education, and wage and 
salary administration. 

BA 452 Industrial Relations (3-0)3 

[BA 451] 

Human interaction and group behavior in organized indus- 
trial settings, Interpersonal intergroup conflict, motivation, and 
leadership. 

BA 481 Insurance (3-0)3 

Theory of risk, physical and moral hazards, types of insur- 
ance carriers, and basic features of each of the principal kinds 
of insurance. 

BA 492 Transportation (3-0)3 

Social and economic aspects of transportation problems 

as revealed by analysis of the nature, history, and problems of 
transportation agencies in the United States. 

BA 500 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 


BIOLOGICAL SCIENCES 

Bi 201 Principles of Biology (3-3)4 

Part one of a beginning course dealing with the structure, 
function and diversity of living organisms which includes an in- 
troduction to cell structure, cellular metabolism, molecular ge- 
netics, protein synthesis and the ecology of representative pro 
tozoa, bacteria and viruses. 

Bi 202 Principles of Biology (3-3)4 

[BI 201 ] 

Part two of a beginning course dealing with the structure, 
function and diversity of living organisms which includes a brief 
survey of the animal and plant kingdoms, photosynthesis, de- 
velopmental biology, ecology and evolution. 
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Bl 301 


Physiology 


(3-3)4 


Structural, chemical and physical aspects of important 
processes in mammals. Mechanisms operative at the molecu- 
lar, cellular, and organismic levels related to (1) intake, trans- 
port, metabolism and excretion of gases and nutrients (2) im- 
mune protection, (3) muscle contraction and (4) integrative ac- 
tivity of the nervous and endocrine systems. 


Bl 311 


Microbiology 


(3-3)4 


A study of the morphology and the chemical and physical 
activities of representative bacteria, yeasts, molds, viruses and 
animal parasites as related to man. The laboratory covers basic 
qualitative and quantitative techniques of microbiology with an 
introduction to selected immunochemical methods. 


Bl 330 


Ecology 


(3-3)4 


A course dealing with factors responsible for the relation- 
« '! VI "9 organisms to each other and to their natural en- 
vironment. The nature and dynamics of the biotic community. 


Bl 370 


Genetics 


(3-0)3 


h„,J- l r- laW . S 01 b L° logical inheritance. The molecular basis of 
lr r *' S stressed. Replication of DNA, genetic codes and fine 
structures of chromosomes are considered. 


Bl 410 


Industrial Biology 


(3-0)3 


in,„ 0 H U h damenta f spects of Physiology and microbiology fol- 
lowed by a consideration of the effects of chemical and mi- 

.. bia pollutants of air and water on biological systems. Pollu- 
* , " b °h‘ ro1 ’ sanitation, food preservation as related to industri- 
a management. Not open to biology majors. 

Bl 411-412 Research in Biology (0-12) (0-12)8 

An individual, directed research program for senior biolo- 

InnSZFlT? * the baSiS of ? revio ' s academic perform- 
ance at the end of the junior year. Presentation of an accepta- 
ble thesis plan at the time of registration, is required. 

Bl 451-452 Seminar in Biology (1V 2 -0) (iy 2 -0)2 

interp, e t m nffl ^ cuss ! on of selected topics of current research 
interest. Offered each semester by a different staff member in 

p fcf- PeCia J dlsciplme \ Student participation in the form of dis- 
ion and presentation of papers. For senior biology majors. 
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Bl 462 


Radiation Biology 


(3-0)3 


A study of the interactions of radiations with living systems. 
The effects of ionizing radiation at the molecular, cellular an 
organismic levels. The acute and late effects in whole animals 
and the modification of radiation exposure by physical, chemi- 
cal and biological factors. 

(3-3)4 


Bl 481 


Immunology 


Lectures dealing with the theories of infection and immuni- 
ty are correlated with a laboratory study of antigens antibod- 
ies and antiserums emphasizing immunochemical techniques. 


Bl 482 


Immunoparasitology 


(3-3)4 


The principles of animal parasitism are considered. The 
immunological aspects of the host-parasite relationship are 

stressed. 


CIVIL ENGINEERING 


CE 201 


Surveying I 

[MA 103; ME 104] 


(3-4)4 


Principles of data gathering by surveying processes for the 
measurement and determination of lengths, directions coordi- 
nates areas, volumes and topographic information. Illustrative 
fieldwork to give facility in basic surveying techniques; prob- 
lems are used to demonstrate processing of field data. 


CE 202 


Surveying II 

[CE 201 ] 


(3-4)4 


Application of basic surveying techniques to the solution 
of engineering problems implicit in such Civil Engineering 
areas as transportation, industrial and domestic structures, util 
ities for the safety and convenience of humans, and water sup 
ply and control. Fieldwork projects typical of application o 
veying to Civil Engineering 


CE 312 


Structures I 

[ME 220] 


(3-0)3 


An introduction to the principles of structural analysis with 
applications to typical Civil Engineering structures. Emphasis 
JjM be on the analyses of statically determinate planar struc 

tures. 
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CE 322 


Hydraulics 

I ME 309] 


(4-0)4 


Principles and physical properties of fluids at rest and in 
motion through open and closed conduits. An introduction to 
the basic concepts of hydrodynamics and hydraulic similitude. 


CE 341 


Transportation 

[CE 202 J 


(3-3)4 


Development of the basic principles pertaining to the 
movements of people and materials by modern routes of trans- 

~ T aS h ' 9hw ? ys ’ a^lines, railways, water routes and 
pipe ines. Areas covered include geometric design, traffic ma- 
terials of construction and the basic concepts of transportation 
economics, finance and administration. 


CE 411 


Structures II 

[CE 312] 


(3-3)4 


Analysis of statically indeterminate Civil Enqineerina 
s ructures employing classical and modern methods and treat- 
ed as the initial steps in the total design concept. 


CE 412 


Structures III 

[CE 41 1 J 


(3-3)4 


to al| D ttnP^of f ct trUCtUra ^ elementS and connecti °ns subjected 
ypes of stresses. Use and critical review of current de- 

structure? ^ appMcation of these desi 9" principles to typical 


CE 413 


Concrete 

[CE 31 2 J 


(3-3)4 


Sinn nnH d ! m 1 ntal pdnciples and concepts essential to the de- 

an 9 d its infh?ennn S 01 ' reinforced concrete structures. Research 
and its influence on design codes, study of elastic and inelastic 

avipr, and treatment of the rational foundations of design. 


CE 421 


Hydrology 

[CE 322] 


(3-3)4 


, 0 Theoretical principles underlying the use of the hydroloqic 

a£d deslon of predipit f tion and wa ‘er losses in the analylis 
and design of hydraulic structures. Methods of estimating 
stream flow under normal and flood conditions. 9 
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CE 431 


Soil Mechanics I 

[CE 312] 


(3-0)3 


Development of the fundamental principles of the science 
_ f «nil mechanics as utilized in foundation engineering. In- 
cludes bearing capacity, percolation properties and settlement 
characteristics of soils as they affect the design of Civil Engi 
neering structures. 


CE 432 


Soil Mechanics II 

[CE 431 ] 


(3-3)4 


Advanced theory of soil mechanics and its application to 
ftnaineering analysis and design. Includes earth pressure the 
ries slope 9 stability analysis, and the design of retaining struc- 
tures and embankments. Introduction to soil mechanics abora- 
tory Practice covering determination of fundamental soil prop- 
erties and behavior. 

C F 961 Advanced Surveying (2A)2 

CE [MA 32] 

[For students in Engineering Technology only] 

AoDlication of higher surveying techniques to the provid- 
ing of information and the solution of engineering P^le™. 
Tnnirs covered include precise measurement of distances, p 
cis?on S measurement o, angles; methods of de.ermimng e'eva- 
tions with high precision; consideration of photog 
techniques; and the basic principles of engineering astronomy. 

pc Q 7 i Structures (2-1)2 

CE [CE 52] 

[For students in Engineering Technology only] 

Review of elementary analysis of determinate structures 

with applications to more complex structures^. nf uence hnes 

and their applications. Calculation of deflections of beam , 
frames and P trusses. The analysis of indeterminate beams, 
trusses and simple frames by currently applicable methods. 

CE 981 Structural Analysis and Design (2 3)4 

[CE 971 ; MA 76] 

[For students in Engineering Technology only] 

Analysis and design of beams and frames^De^ 
tural elements under typical stresses by use of current desig 

codes. 
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CE 982 


Hydrology 

[CE 961] 

[For students in Engineering Technology only| 


(3-3)4 


rainfall <f f treatment of the occurrence and distribution of 
rainfall, surface and groundwater flow. Use of hydroloqic fac- 
tors as components in the design of hydraulic structures 9 

CE 991 Concrete Analysis and Design ( 3 . 3)4 

[ or students in Engineering Technology only] 

methods ITth* a " d , extensi ° n ° f the application of current 
rmrL n r a al ^ S ' S and design of ^forced concrete 
ed problems ° f deS ' 9n a ' dS *° facili,ate the section of select- 


CE 992 


Soil Mechanics 

[CE 971 J 

[For students in Engineering Technology only] 


(3-3)4 


nioues tr ah whhm'f soi ' t mechanics including laboratory tech- 
niques, all with the emphasis on the application of principles 

Encompasses the use of field and laboratory tests in the design 

Laboratorv < wnrif nd ,reatment ° f highway embankments. 
AHerbero limits Ja r U K eS S °" classification, gradation tests, 
bility tes?s * ’ d h ® common soil strength and compressi- 


CE 995 


Engineering Laboratory 

[CE 971 ] 

[For students in Engineering Technology only] 


(0-3)1 


Introduction to the basic techniques in the testing of enai- 
andTain tndicet ? t es * abl [ sh experimentally the basic stress 
by laboritory methoSf ‘° experimen,al s,ress a " a 'ys' a 

CE " 6 rcr Engineering Problems ( 1 - 2)1 

[ or students in Engineering Technology only] 

r, eor T^ iCa ! discussions cov ering the relationship of the enqi- 

cfes ‘cifents 9r °a PS 3 ? th ® 9eneral P ublic . governmental agen- 
neer’s ra« ' cont r a ctors, legal entities, and other engi- 

areaTas contf^ eS a n e < en9ineering concerns in such 
areas as contracts and specifications, regulatory agencies in- 

agencies n9 ^ of appea ' s ' Sta 
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CHEMISTRY 


CH 001-002 


Chemical Principles 


(4-0) (4-0)6 


An introduction to the structure and reactivity of chemical 
species based on the periodic properties of the elements Phys- 
ical aspects of chemical theory are stressed and correlated. 

CH 003-004 Chemical Principles Laboratory (0 2)2 

The presentation of chemical principles in the form of con- 
crete examples with illustration of the methods of an expen- 
mpntal science Emphasis is placed on training in scientific ob 
Vervain somatic recording of data and the derivation of 
conclusions from experimental results. 

rH 205 Qualitative Analysis ( 3 "°) 3 

CM [CH 002] 

[Primarily for students not majoring in chemistry.] 

A lecture course dealing with the physical chemistry of 
aoueous electrolytic solutions. The nature and behavior of so 
imes and solutions; reaction rate theory and its relation to solu- 
bility proton transfer, and other types of equilibria; and app i- 
cation ^of the above principles to problems of separation and 

identification 


CH 207 


Inorganic Chemistry 


(3-4)4 


The chemical behavior, electronic and geometric struc- 
tures methods of preparation, reactions, and nomenclature of 
lome of the more common elements and their compounds as 
well as some of the better-known transition and inner-transition 
elements. The laboratory deals with the preparation and study 
of some of the more interesting compounds. 

r-H 210 Analytical Chemistry I < 3 ' 4 ) 4 

ICH 002 , CH 221 , CH 232 concurrently 

[Primarily for students majoring in chemistryj 

The fundamental principles of analytical c h ®m'stry, both 
qualitative and quantitative, including the *®P ’ , hrough 

chemical methods, chromatography, ion exchange, micros 
py, fluorometry, and spectroscopy. 
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CH 


211 

[Primarily 


Quantitative Analysis 

[CH 002] 

for students majoring in Plastics 


(3-4)4 

Technology) 


The fundamental principles of quantitative analysis. The 
principles and calculations of gravimetric and volumetric analy- 
sis, including some coverage of industrial applications. 


CH 221-222 


Organic Chemistry 

[CH 002] 

[Primarily for chemistry majors) 


(3-4) (3-4)8 


The classification, nomenclature, structure, mechanism of 
reaction and behavior in bulk of important kinds of organic 
species. The laboratory work illustrates the experimental tech- 
niques which can be used to react, purify, characterize, and 
identify organic substances. 


CH 223-224 


Introductory Organic 
Chemistry 

[CH 002] 

[Primarily for students not majoring in chemistry] 


(3-3) (3-3)8 


A lecture and laboratory course similar to CH 221-222, but 
with emphasis on applications in the chemical industries. 


CH 232 


Physical Chemistry 

[MA 204] 


(3-3)4 


Basic physical chemical approaches to studies of gases 
laws of thermodynamics, solution properties, chemical and 
phase equilibria. For chemistry majors only. 


CH 311 


Analytical Chemistry II 

[CH 210, CH 222, CH 333 concurrently] 


(2-4)3 


Tfie lecture consists of an introduction to simple and com- 
plex equilibria, kinetics, fundamentals of instrumentation and 
the chemical and instrumental bases of the tools of modern 
'chemical analysis. 

The laboratory furnishes instruction in fundamental analyt- 
ical techniques from gravimetric and volumetric methods to use 
of modern instrumental techniques to separate, purify and de- 
termine the structure of unknown organic and inorganic com- 
pounds. y 
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CH 321 Organic Chemistry Laboratory II (1-6)3 

[CH 222] 


A continuation of CH 222 laboratory involving additional lab- 
oratory work in organic chemistry with emphasis on modern 
techniques of synthesis. 


CH 333 


Physical Chemistry 

[CH 232] 

[For chemistry majors only] 


(3-3)4 


Introduction to principles of statistical mechanics, kinetics, 
electrochemistry, and atomic and molecular structure. 

CH 335-336 Principles of Physical Chemistry (3-3) (3-3)8 

[CH 205, MA 203] 

Similar to CH 232-333 but designed for students not major- 
ing in chemistry. 


CH 342 


Organic Qualitative Analysis 

[CH 222] 


(1-6)3 


Methods of identification of “unknown” organic sub- 
stances whose properties have been previously published in the 

chemical literature. 


CH 403-404 


Chemistry of High Polymers (3-4) (3-4)8 

[CH 222 or 224, CH 333 or 336] 

The physical and organic chemistry of monomers and pol- 
ymers, including a consideration of non-bonding forces spec ‘ 
troscopic methods of structure determination structure and 
property correlations, fractionation, thermodynamics, and 
methods of molecular weight determination for polymers in sol- 
ution; the kinetics of condensation and addition polymerization 
as applied to polymers and copolymers, mechanism of free rad 
ical and ionic polymerization, stereo-specific polymers, the 
chemistry of the more common polymers systems, and prepara- 
tion of their corresponding monomers. 


CH 407-408 Advanced Studies in (0-9) (0-9)6 

Chemistry 

[Permission of Department Head and instructor] 

Advanced work in analytical, organic, inorganic and physi- 
cal chemistry, including literature survey, laboratory work, and 
reports. Two semesters must be taken. 
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CH 422 Biochemistry (3-3)4 

[CH 222 or 224; CH 232 or 336 concurrently! 

Fundamental concepts in biochemistry including protein 
structure and biosynthesis; enzyme structures and mechan- 
isms; nucleic acids and genetic development; metabolism; pho- 
tosynthesis; cellular structure; functions and structure of car- 
bohydrates, hormones, lipids, and hemins; chemical functions 
of organs. 

CH 423-424 Advanced Organic Chemistry (3-0) (3-0)6 

[CH 222] 

Extension of first-year organic chemistry to include addi- 
tional classes of compounds and special topics. Emphasis is 
placed on synthetic methods, including the mechanism, scope, 
and limitations of the important name reactions in the field of 
synthetic organic chemistry. 

CH 431-432 Advanced Physical Chemistry (3-0) (3-0)6 

[CH 333 or equivalent] 

An extension of introductory physical chemistry for under- 
graduate majors and first-year graduate students in chemistry 
and related fields, with emphasis on classical and statistical 
thermodynamics as they apply to the various chemical pheno- 
mena. 

CH 434 Colloid and Surface Chemistry (3-0)3 

[CH 232 or CH 335] 

Theory of colloidal systems including physical chemistry of 
surfaces, electrokinetic phenomena and molecular kinetic and 
optical properties of colloids. Consideration is also given to 
thin layers and to foams and emulsions including the prepara- 
tion of lyophobic colloidal systems, and the stability of lyopho- 
bic sols. 

CH 442-443 Advanced Inorganic Chemistry (3-0) (3-0)6 

[CH 333] 

A treatment of'the structure and reactions of the inorganic 
elements and their compounds, with emphasis on physical- 
chemical principles. Included are such topics as wave mechan- 
ics and the theory of the chemical bond, spectroscopy, inorgan- 
ic stereochemistry, crystal field theory, reactions in nona- 
queous solvents, coordination chemistry, and atomic structure, 
including the structure of the atomic nucleus. 
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CH 481-482 Radiochemistry (2-3)3 

[CH 002, MA 204, PH 201 ] 

Fundamentals of radiochemistry, including radioactivity, 
atomic nuclei, nuclear reactions, reactors, and radiation detec- 
tion and measurement, with emphasis on the use of radioactive 
materials in chemical applications. Designed primarily for ma- 
jors in chemistry and in allied fields. 

CH 484 Elements of Radiochemistry (2-3)3 

Chemical principles are reviewed and their applications to 
radiochemistry are discussed. Such topics as separation proce- 
dures and chemical identification of nuclides, radiation chemis- 
try, and study of fission products are included in the course. 

CH 502 Absorption Spectrophotometry and (2-3)3 

Color Measurement 

Theory and application of absorption spectrophotometry to 
the qualitative and quantitative analyses of chemical sub- 
stances in both transparent and opaque media in the ultraviolet, 
visible, and near infrared ranges, including theories of color, vi- 
sion, and subjective color evaluation. 

CH 503-504 Chemistry of High Polymers (3-0) (3-0)6 

[CH 222, CH 333] 

An introduction to the physical and organic chemistry of 
high polymers for graduate students. Similar to CH 403-404 but 
with additional assigned reading. 

CH 505-506 Techniques of Polymer Chemistry (0-4)2 

A laboratory subject to be taken concurrently with CH 
503-504 and designed to acquaint a graduate student majoring 
in Polymer Science with the techniques used in the prepara- 
tion, characterization, and investigation of macromolecular 
substances. 

CH 509-510 Introduction to Polymer Physics (2-0) (2-0)4 

Elements of chain statistics, bonding in polymer, segmen- 
tal and molecular motion, first and second order transitions, 
rubber elasticity, viscosity, viscoelasticity, mechanics of ne 
work response, electrical and optical properties of polymers, 
crystalline state in polymers. 
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CH 511 


Spectroscopy 

[CH 431-432] 


(3-0)3 


i,,ro ^ presen,a ' lon of molecular spectra and molecular struc- 
“ ? '® P^ted to Illustrate the empirical results and the theo- 
retical background necessary to interpret the results. 

Offered in alternate years. 


CH 513 


Nuclear Magnetic Resonance and 
Electron Spin Resonance Spectroscopy 

[CH 431-432] 


(3-0)3 


sni „ mtrod uction to the essentials of nuclear and electron 

h P o'n n s otThe me^hod PreSenled l ° iMUS,rate * he SCOpe a " d *PP"- 
Offered in alternate years. 


CH 514 


Advanced Analytical Chemistry 

[CH 431 or equivalent] 


(3-0)3 


An emphasis is placed on the determination of molecular 
s ructure by modern analytical methods, and the effect of mole- 
cular structure on chemical reactions. 


CH 515 


Chemical Literature 


( 1 - 0)1 


othPr U ^h f ! he . che ™. ical librar Y> journals, reference works and 
other technical publications pertaining to chemical subjects. 
Exercises in finding assembling and using such data. 

CH 516 Advanced Laboratory Technique ( 1 - 3)2 

*„ study of j he theor V and application of the more advanced 
chniques and equipment in the preparation and purification 
of o r g an| C compounds, including high efficiency fractionation 

diSti " ati0n ’ hydr ° 9enati0n 3nd reac ^*°ns 


CH 5,17 


Glass Working 


( 0 - 1)0 


Fundamental techniques in the preparation and assem- 
bling of glass apparatus. 

CH 521-522 Physical Organic Chemistry (3-0) (3-0)6 

[CH 424] 

rp. a t M H° + de l n cc ? nCeptS ° f mo,ecular structure developed and 
related to the physical and chemical properties of organic com- 
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pounds. Polarization effects and reaction mechanisms consid- 
ered in detail. 


CH 523 Organic Reaction Mechanisms and Structure (3-0)3 

Desiqned to provide insight into how reactions occur and 
how the reaction mechanism is studied. Emphasis is olaced on 
bonding, substitution and elimination processes, stereochemis- 
try and conformational analysis. For graduate students only. 


CH 524 


Organic Synthesis 


(3-0)3 


Mechanism, scope, and limitations of important selected 
types of reactions, and design of synthetic sequences. E mpha 
sis is placed on reduction, oxidation, halogenation, alkylation, 
and acylation. For graduate students only. 


CH 527-528 Stereochemistry (3-0) (3-0)6 

The fundamental concepts of optical and geometrical iso- 
merism and the relationship of the stereostructures to the phys- 
ical and chemical properties of organic compounds. 

Offered in alternate years. 


CH 531-532 Statistical Mechanics (3-0) (3-0)6 

for Chemists 

[CH 539 or equivalent] 


A continuation of the introductory statistical mechanics 
oresented in CH539. Current theories on such topics as config- 
uration of polymer molecules, rubber elasticity, and solut ' on 
structure, as well as principles of classical statistical mechan- 


ics. 


CH 535-536 


Advanced Topics in 
Physical Chemistry 


(3-0) (3-0)6 


Selected topics and recent advances in physical chemis- 
try. Selection of topics is at the discretion of the instructor. 
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CH 537 


Chemical Thermodynamics 

[CH 539 or equivalent] 


(3-0)3 


An advanced subject in chemical thermodynamics, with 
emphasis on the recent mathematical developments in the 
description of chemical systems and with attention given to 
current experimental methods of obtaining thermodynamic 

data. The chemical and physical scientific literature is used 
extensively. 


CH 539 Theoretical Chemistry (3-0)3 

[CH 443-444 or equivalent] 

The formal and group theoretical aspects of quantum 

chemistry particularly as they apply to molecular structure and 
reactivity. 


CH 540 Chemical Kinetics (3-0)3 

[CH 442-443 or equivalent] 

The theoretical and empirical treatment of chemical 
Kinetic data as well as the methods of obtaining these data. 
Determination of the order of reactions, factors influencing 
rates, application of rate studies in establishing hypotheses for 
reaction mechanism, collision theory, and absolute rate theory. 

CH 543-544 Modern Inorganic Chemistry (3-0) (3-0)6 

Similar to CH 443-444 but designed specifically for gradu- 
ate students. Emphasis is placed on the theory of the chemical 
bond, bonding in complexes, coordination theory, spectro- 
scopic methods, non-aqueous solvent systems. 


CH 549 


Physical Chemistry of 
Macromolecules I 

[CH 503 or CH 509] 


(3-0)3 


An advanced treatment of the physical chemistry of 
cromo ecules including chain statistics, thermodynamics 
optical and hydrodynamic properties. 

Offered in alternate years. 


ma- 

and 


CH 551 


Physical Chemistry of 
Macromolecules I 

[CH 503 or CH 509] 


(3-0)3 


An advanced treatment of special topics in the physical 
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chemistry of macromolecules such as the study of polyelectrol- 
ysis solutions, transport processes in the presence of an elec- 
tric field, multiple equilibria, and the kinetics of macromolecu- 

lar reactions. 

Offered in alternate years. 

CH 553 Organic Chemistry of (3-0)3 

Macromolecules 

[CH 404] 

An advanced study in polymer science concerned with 
modern theoretical concepts and including synthesis, mechan- 
ism of formation, reactions and degradation of macromolec- 
ules. 

Offered in alternate years. 

CH 554 Stereochemistry of (3-0)3 

Macromolecules 

[CH 404, CH 424] 


A treatment of modern methods applicable to the stereo- 
chemistry of macromolecules and including homogeneous an 
heterogeneous catalysis, methods of analysis synthesis, me- 
chanism, structural consequences generated from geometry, 
configuration or conformation and a statistical treatment ot tac- 

ticity. 

Offered in alternate years. 


CH 561 Advanced Organic Synthesis (3-0)3 

[CH 523 and 524, or equivalent] 

The application of known organic reactions to synthesis of 
chemical species in such fields as terpenes, steroids, alkaloids, 
antibotics. Theoretical implications of organic reactions are 
also discussed. 

Offered in alternate years. 


QH 564 Organic Qualitative Analysis (1-6)3 


Similar to CH 342 but designed for graduate students ma- 
joring in chemistry. 

CH 565 Heterocyclic Chemistry (3-0)» 

Classification, nomenclature, structure, synthesis, and util 
ity of the more important classes of heterocyclic compounds. 

Offered in alternate years. 
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CH 568 


Structural Analysis 


(3-0)3 


Practical application of instrumental data in the determina- 
tion of the structure of organic compounds. Includes mass 
spectroscopy, ultra violet spectroscopy, infrared spectroscopy 
and nuclear magnetic resonance spectroscopy. 


CHEMICAL ENGINEERING 


CN 203 Introduction to Chemical Engineerina 

[CH 002, MA104] 


(3-0)3 


Introduction to the fundamentals of chemical engineering 
Curve plotting, introduction to chemical equilibria and kinetics. 
Development of flow sheets and introduction to mass balances 
Review of chemical reactions and analysis of two processes. 

CN 204 Chemical Engineering Calculations (3-0)3 

[CN 203, MA 204 taken concurrently] 

Mass and Energy balances, including phase separation 
and elementary thermochemistry. Steady-state calculations and 
applications to chemical engineering processes. Introduction 
to unsteady-state concepts. 


CN 205 


Chemical Engineering Laboratory I 

[Taken concurrently with CN 203] 


(0-3)1 


ntroduction to chemical engineering concepts. The ma- 
terial balances, reaction rates, and orders of reactions. Phase 
separations and development of elementary unit process con- 


CN 303 


Chemical Engineering Principles I 

[CN 204] 


(3-0)3 


The Unit Operations concept. Study of Fluid Flow and Heat 
Transfer. Problem solving in these areas. 


CN 304 


Chemical Engineering Principles II 

[CN 303] 


(3-0)3 


Mass Transfer Operations of Distillation, Absorption Humi- 
dification, Evaporation and Drying. 
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CN 311 Chemical Engineering Thermodynamics (3-0)3 

[CN 303 taken concurrently] 

Application of the first and Second Laws of Thermodynam- 
ics to chemical engineering problems. Heats of reaction a 
enthalpy changes as a function of temperature; fugacity and 
activity * state properties; homogeneous and heterogeneous 
equilibria; electrochemical effects. 


CN 313 or 
CN 314 


Process Dynamics And Control 

[CN 204] 


(3-0)3 


An introduction to chemical process control, description of 
processes and equipment by differential equations; 

LaPlace transform. Representation of open and closed loop y 
block diagrams. Control loop stability is discussed together 
with methods of representing dynamic behavior on Bode and 
Nyquist diagrams and related to experimental data. 

CN 315-316 Chemical Engineering Laboratory (0-3) (0-3)2 

II and III 

[CN 303 and CN 304 taken concurrently] 

Experimental projects involving various unit operations. 
Both group and individual projects. Written and ora repor s. 
Application of chemical engineering principles. 

Credits to be 
arranged 


CN 319 or CN 320 Special Projects 


Research projects to be undertaken by the student with the 
supervision of a staff member. Usually will be an original prob- 
lem. Reports required on project work. 


CN 403 


Reactor Design and Kinetics 

[CN 304] 


(3-0)3 


Review of principles underlying rates of transformation of 
matter and energy; effect of temperature and catalysis on 
chemical reactions; application to design of chemical reactors, 
use of digital computers in solution of problems. 


CN 407 


Engineering Analysis 
of Chemical Processes 

[CN 304] 


(3-0)3 


A qualitative and quantitative analysis of selected chemi- 
cal processes from a chemical engineering and economic view 
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point. Interrelationships between various segments of the in- 
dustry. Reports and plant visits. 


CN 408 Engineering Materials (3-0)3 

[Approval of instructor] 

Study of materials for engineering and construction pur- 
poses from the standpoint of physical and chemical structures. 
Study of corrosion and elementary electrochemistry. Structures 
of metals, non-metals and polymeric materials. Structure of ma- 
terials related to performance. 


CN 410 


Process Analysis and Plant Design 

[CN 304, CN 316J 


(3-0)3 


Economic principles applied to evaluation and optimiza- 
tion of various chemical engineering processes. Several minor 
projects and one major design problem requiring written re- 
ports and oral presentation. Use of computers in design compu- 


CN 416 


Profession Orientation 

[Given by staff members] 


( 2 - 0)0 


A series of lectures and discussion groups primarily with 
seniors and graduate students to acquaint them with the me- 
c amcs of business, finance and taxes, unionism, organization 

o businesses and what is expected by industry of a profession- 
al engineer. 


CN 419 or 
CN 420 


Special Senior Projects Credits to be 

arranged 


Original research projects primarily in the chemical engi- 
neering field and supervised by a staff member of the Depart- 
ment. Reports required on work done. 


CN 503 or 
CN 504 


Absorption and Extraction 

[CN 304] 


(3-0)3 


Principles of separation; phase diagrams and multicompo- 
nent mixtures; mathematical and graphical solutions to mass 
transfer problems. Use of computer in some problem solutions. 


CN 505 or 
CN 506 


Colloid Chemistry for 
Chemical Engineers 


(3-0)3 


Colloid chemistry principles applied to chemical engineer 
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ing processes. Zeta potential and its applications; special prob 
lems involving surface chemistry and physics. 


CN 507 or Corrosion and Electrochemical 
ON 508 Principles 

[Approval of Instructor] 


(3-0)2 


Electrochemical principles and physical chemistry relating 
to corrosion of metals. Materials of construction and design 
based on these principles. Prediction of metal behavior in proc- 

ess design. 


CN 511 or Structure and Properties of 
CN 512 Matter 

[Approval of Instructor] 


(3-0)3 


Fundamental properties of matter as they relate chemi- 
cal engineering problems. Materials of construction. Rheologi- 
cal properties of polymeric materials and their application to 

chemical engineering. 


CN 517 or 
CN 518 


Advanced Distillation 

[CN 503 or CN 504] 


(3-0)3 


Review of principles of mass separation. Multicomponent 
distillation. Design of columns and anlaysis of specific system . 
Use of computer in solution of distillation problems. 


CN 519 or Advanced Chemical Engineering 
CN 520 Thermodynamics 

[CN 311] 


(3-0)3 


A critical examination of classical thermodynamics ‘from a 
chemical engineering viewpoint, emphasizing the fundamental 
laws. General thermodynamic relations are used to P 

equations for pure, ideal gases and real substances. Selecte 
topics in applications of thermodynamics to equilibrium sys- 
terns, refrigeration and other equipment. 


CN 528 or 
CN 529 


Transport Phenomena 

[Approval of Instructor] 


(3-0)3 


An advanced study of the mechanics of momentum heat 
and mass transfer. The equations of continuity, motion and en 
e?gy are considered for several systems in steady and unsteady 
state processes Transfer coefficients are defined as a micro 
scopic and macroscopic level and the entire sublet an. op- 
erations are defined in terms of equations of change. Conside 
able emphasis is placed upon solutions to problems. 
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DATA PROCESSING 


DP 931 


Scientific Computer Programming — 
FORTRAN 

IMA41J 

I For students in Engineering Technology only] 


(3-0)3 


A detailed study of the FORTRAN programming language 
or the Institute s computer with numerous mathematical exam- 
ples and problems; introduction to advanced programming 
techmgues and large data processing systems. Student wiM 
program several basic problems to completion. 


ECONOMICS 


EC 201-202 


Economics I and II 


(3-0) (3-0)6 


The foundations and nature of economic principles Na- 
tional income, money and banking, and monetary and fiscal 

rnm/' PnC6 ^ P roduction theories, the distribution of in- 

Tr 111 ' economic systems, and a brief survey of 
economic doctrines. y 


EC 211-212 Economic Statistics I and II 


(3-0) (3-0)6 


Measures of central tendency, dispersion, freguency distri- 

analvsfs P mmf , y d i stributions ’ ,es 's of hypotheses, regression 
H ip e and partial correlation, time series, seasonal 
variations, index numbers, and analysis of variance. 


EC 301 


Economic Development of the 
United States 


(3-0)3 


th _ stud Y °! the influence of science and technology upon 
the economic development of the United States. 9Y P 


EC 302 


Labor Economics 

[EC 202] 


(3-0)3 


Tho T£! e, ectof American capitalism on the position of labor 
ihe rise of union organization and the factors in its qrowth' 
Trends in the labor force, money and real wages, wage prob- 

rondir 0 wa ^f differentials, problems of hours and working 
conditions, and causes and remedies for unemployment. 9 
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EC 303 


Microeconomic Theory 

[EC 202] 


(3-0)3 


An advanced examination of price and production theory, 
the theory of the household and the firm. 


EC 304 


Macroeconomic Theory 

[EC 202] 


(3-0)3 


An analysis of Keynesian and post-Keynesian theory. 
National income accounts, monetary and fiscal policy, and 
econometric models. 


EC 402 


Government and Business 

[EC 202] 


(3-0)3 


An examination of federal, local and state controis on busi 
ness activity, with emphasis on the economic interpretation of 
the various statutes and court decisions involving business. 


EC 403 


International Trade Theory 

[EC 202] 


(3-0)3 


The classical and modern trade theories. International 
payments, exchange and trade controls, and international trade 
policy determinants. 


EC 404 


Comparative Economic Systems 

[EC 202] 


(3-0)3 


Income distribution and resource allocation in oentrally- 
olanned as opposed to market-oriented economics. Emphasis 
on output decisions, role of price, problems of consistency and 
efficiency, success indicators, and incentives. 


EC 407 


Econometrics 

[EC 212, 304] 


(3-0)3 


The course will provide the student both theoretical and 
emoirical knowledge of econometrics. Methods of handling 
data, quantative empirical estimates, and tests of economic 

theory. 


EC 408 


History of Economic Thought 

[EC 303] 


(3-0)3 


Analysis of the development of economic theory; emphasis 
on the rise of classical economic thought. 
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(3-0)3 


EC 409 


National Income and Business Cycles 

[EC 202 J 


sDenrih^nd m' h8 rela * ionshi P between national income, total 
SP ?i? d , 9 d he P nce leveL The nature and cause of chances 
in e level of business activity. Business cycle theories fore- 
casting and the problems of instability. 


EC 410 


Economic Development of Less 
Developed Countries 

[EC 202] 


(3-0)3 


The role of capital (private and social), technoloav labor 
government, international trade, socio-cultural and institutional 
factors in development. Analysis of capital/output ratios, social 

a? 1 -' £ r °* dUCt ’ dis 9 u| sed unemployment and overpopulation 
theories. Cr.t.cal analysis of development strategies. P ° PU,atl0n 


EC 411 


Public Finance 

[BA 332] 


(3-0)3 


enterprises 0 <w?7 iatiV t meth ° dS °' financi "9 non-market 
rlc M S , pecial emphasis on the tax and expenditure poli- 
es of federal, state and local governments. 


EC 412 


Managerial Economics 

[EC 202] 


(3-0)3 


suhi^ ® conornic approach to management decisions. This 
fp such mal! upon economic analysis to help formulate policy 

^ons 5emand r an=f Cap ' ,a J bud 9 etin 9. multiple product deci- 
ons, demand analysis and competitive action. 


EC 414 


Engineering Economy 

[EC 202] 


(3-0)3 


Tho ThG Slgmflcance of the economic aspects of engineering 
SacemenrLbLms 1 ^ °J e " 9ineed "9 P"***. capitf. 

obsolescence P and opeVatton!^^ depreciation and 


EC 500 


Research Seminar 

[Permission of Department Head] 


(3-0)3 


researPh^nnicZ?® tD P ? rmit ,he advanced student to do 
ulty supervision SPeC ' a ' ' mereSt in economics under fac- 
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ELECTRICAL ENGINEERING 


EE 201-202 


Introductory Circuit Theory (4-0) 

[MA 104, PH 201 concurrently] 


(4-0)8 


An introduction to the study of the mathematical and physi- 
cal aspects of electrical circuits in which radiation in the form 
of electromagnetic waves does not play a mafor role Kncti- 
hoff’s laws, Thevenin's theorem, reciprocity, and other net- 
work theorems, funicular diagrams, complex algebra, coupled 
circuits, sinusoidal steady-state and transient behavior are dis- 

cussed. 


EE 207-203 


Basic Electrical Engineering 
Laboratory 

[EE 201 concurrently with EE 2071 


(1-3) (1-3)4 


Primarily devoted to experimental work designed to ac 
quaint the student with electrical instruments and ^e tech- 
niques of electrical measurements and to provide experimenta 
verification of the behavior of passive electrical circuits. 


EE 211 


Fundamentals of Electricity 

[MA 104, PH 201 concurrently] 

[Not open to students majoring in Electrical Engineering] 


(3-0)3 


An introduction to electric circuits. Oirect-current circuits, 
network theorems, energy storage elements, solu ° ^ . . 

rium equations, complex impedance, analysis of steady-state 
ac circuits, two-terminal networks, and two-terminal-pa,r net- 
works. 


EE 212 


Introductory Electronics 

[EE 21 11 

[Not open to students majoring in Electrical Engineering] 


(3-0)3 


A background subject in electronics presenting the prop- 
erties and uses of vacuum tube and semiconductor devices. 


EE 214 


Electrical Machinery Laboratory 

[EE 21 1 ] . 

[Not open to students majoring in Electrical Engineering | 


(0-3)1 


An introductory laboratory course primarily devoted to the 
measurement of terminal characteristics of electrical machi- 

nery. 
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EE 306 


Electromagnetic Theory 

[MA 313] 


(4-0)4 


Electricity and magnetism presented from the field theory 
point of view, using vector analysis and Maxwell’s equations 
The static electric field in polarizable and conducting media, 
static magnetic fields of steady electric currents and ferromaq- 
netic materials; time-changing electric and magnetic fields 
magnetfc mductfon, electromagnetic waves and energy flow 
and boundary value problems. ’ 

EE 311-312 Electronics Laboratory (1-3) (1-3)4 
| EE 208; EE 31 9 and 320 concurrently] 

An intermediate course primarily devoted to laboratory ex- 
ercises in which the experiments are designed to stimulate an 
appreciation for the limitations of basic electronic equipment 
The experiments are closely coordinated with allied courses 
provide experimental verification of the properties of elec- 
tronic devices and circuits. 


EE 315 


Network Analysis 

[EE 202, MA 204] 


(4-0)4 


Complete solutions of linear passive networks; response of 
hnear systems to exponential functions; signal representation 

| b a y te F r?n| n r r T'® 3 ; Foui ; ier tra nsforms, bilateral Laplace and uni- 
aterial Laplace transforms; solutions to linear systems prob- 

ems using frequency analysis and transform analysis; selected 
topics from complex variable theory, distortionless transmis- 
sion, convolution, stability, and signal flow graphs. 


EE 318 


Digital Computation in 
Electrical Engineering 

[EE 201 or EE 211] 


(3-3)4 


1 The application of digital computers to the solution of 
c rical engineering problems with emphasis on compiler lan- 

nafnifpi ^ F0RTRAN - Example problems are chosen to 
parallel material treated in other electrical engineering courses 

ulaho e n P t 0 SS h ble ' Computer aided circuit design and digital sim- 

ECAP and C pACTOLUS e ' ntroduced with s P ecific examples in 


EE 319 Electronics I (4-0)4 

[EE 202 and PH 201] 

Detailed derivation of the charge control, hybrid u and 
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Ebers-Moll models of the transistor from basic principles of 
field theory. Introduction to the fundamental concepts of elec- 
tronics including break point analysis, piecewise linearization, 
active circuit theory and incremental analysis. 

EE 320 Electronics II (4-0)4 

[EE319J 

A detailed study of electronic circuit design including op- 
erating point stability, h parameters, cascading of stages, fre- 
quency response of linear amplifiers, feedback amplifiers and 
other topics. 

EE 321 Electrical Energy Conversion (3-0)3 

[EE 211, MA 203] 

[Not open to students majoring in Electrical Engineering] 

The generation, control, utilization and conversion of 
electrical energy. 

EE 351 Industrial Electronics (3-0)3 

[For students majoring in Industrial Management only] 

The principles of alternating currents as a background for 
the understanding of electronic circuits; the elements of vacu- 
um tube, gaseous-tube and semiconductor device characteris- 
tics and of circuits utilizing such devices for the purpose of rec- 
tification, amplification and oscillation; and industrial photo- 
electric and time delay relays. 

EE 353 Electrical Controls and Power Circuits (3-0)3 

[MA 203] 

[Not open to students majoring in Electrical Engineering] 

Power requirements in single-phase and three-phase pow- 
er circuits; operating characteristics of various types of direct- 
current and alternating-current motors and generators; manual 
and automatic electric controls including photoelectric relays, 
time delay relays, and motor control. 

EE 403 Microwave Electronics (3-0)3 

[EE 306] 


Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, generation and focusing of 
high-current electron beams with electric and magnetic fields, 
electron optics, velocity modulation, space charge wave propa- 
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gation and traveling wave interaction with electron beams with 

application to microwave amplifiers and oscillators, and anten- 
nas. 

EE 409-410 Applied Electronics (0-4) (0-4)4 

Laboratory 

[EE 312J 

The purpose of this laboratory is to give the student an ex- 
perimental familiarity with the nature, application and perform- 
ance of various electronic devices. Emphasis is given to meth- 
ods of electrical measurement and the preparation of technical 
reports. 

EE 411-412 Logical Design of (3-0) (3-0)6 

Digital Computers 

[EE 319 or Permission of Instructor] 


Foundations for the complete design of digital computer 
subsystems, such as the arithmetic unit, computer memory, 
control, and input-output equipment with emphasis on basic 
circuity as well as the logical tools: flip-flops, shift-registers, 
logical gates, and magnetic core memories. Boolean algebra,' 
system synthesis, coding, and error detection. 

EE 413 Linear Feedback Systems (3-0)3 

[EE 315] 

Mathematical models of feedback systems, system charac- 
teristics and performance specifications stability; analysis 
techniques including root locus, log magnitude and phase dia- 
grams, the Nyquist and Nichols plots. 


EE 414 Feedback Control Systems 

[EE 413] 


(3-0)3 


Time domain analysis of feedback control systems, com- 
pensation, Truxal s synthesis procedure, complex control sys- 
tems and a.c. carrier systems. 

EE 416 Electronic Amplifier Circuits (3-0)3 

[EE 320, EE 413] 

An integrated treatment of the analysis and design of vacu- 
um tube and transistor amplifier circuits with emphasis on the 
design of such circuits. The majority of circuits considered are 
of the small-signal catergory, i.e., Class A operation. 
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EE 417 Absolute and Symbolic Programming (3-0)3 

[EE 318 or Permission of Instructor] 

A study of machine language and assembly language pro- 
gramming of the modern high speed binary computer. In addi- 
tion to mathematical problem solving techniques, the use of 
on-line computers in data acquisition and process control is 
treated. Students are expected to prepare and personally pro- 
cess programs on the HP 2116B binary computer. Although this 
course is open to all qualified students, it is primarily intended 
as an introductory course in computer science for electrical en- 
gineering majors. 


EE 425-426 Wave Shaping and (3-0) (3-0)6 

Generation 

[EE 320] 

Principles and methods of wave shaping and wave genera- 
tion using active and passive elements. Timing, switching, me- 
mory devices, oscillation, and wave shaping. Free use is made 
of piecewise-linear approximation, the break-point method, 
and/or the assumed diode state in conjuction with linear net- 
work theory. Particular emphasis is given to model representa- 
tion and its analysis. 


EE 429 Network Synthesis (3-0)3 

[EE 315, MA 313] 

A review of methods of analysis useful in the study of sig- 
nals; systems and their response; impedance and admittance 
properties relating the frequency and time domain aspects of 
physical circuit behavior; linear passive network theory, em- 
phasizing the synthesis aspects; fundamental works of Foster, 
Cauer, Brune, Darlington, and Guillemin applied to the design 
of networks having prescribed driving-point and transfer char- 
acteristics. 


EE 435-436 Special Topics in (3-0) (3-0)6 

Electrical Engineering 

[Permission of Instructor] 

An analytic consideration of one or more special topics se- 
lected from recent developments in the field of electrical engi- 
neering. 
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EE 439 


Introduction to Electrical Systems 

(EE 320 and EE 315] 


(3-0)3 


An introduction to both power and communication sys- 
tems, including distributed constant transmission lines, power 
system operation, communication systems using amplitude, an- 
gular and pulse modulation, and a survey of radio propagation. 

EE 440 Electrical Communication Systems (3-0)3 

[EE 439] 

A continuation of the study of communication systems in- 
cluding the statistical properties of signals and noise, data 
transmission, error detection and correction, signal to noise ra- 
tio and channel capacity of various systems. 


EE 444 


Electrical Power Systems 

(EE 439, EE 454 concurrently] 


(3-0)3 


Design and operation of present-day power networks con^ 
sidered both from the viewpoint of economy and reliability in- 
cluding the problems of power and frequency control, system 
stability and fault analysis. 


EE 445-446 


Analog and Digital (3-0) (3-0)6 

Devices and Techniques 

[For EE 445: EE 319J 
[For EE 446: EE 445] 


A survey of analog and digital devices and techniques Pri- 
mary emphasis is on general techniques although conventional 
analog and digital computers are discussed extensively as ex- 
amples of the application of the techniques. Operational ampli- 
fiers, multipliers, amplitude and time scaling, machine organi- 
zation, number systems, Boolean algebra, arithmetic opera- 
ions, memory devices, analog to digital conversion, and diqital 
to analog conversion are discussed. 


EE 454 


Electromechanics 

[EE 202 and MA 204] 


(3-0)3 


P rinci pl e s of electromechanical energy conversion ap- 
plied to rotating machinery, control systems, and devices such 
as microphones, loudspeakers, accelerometers, servomotors 
and space vehicles. A first course for the student of electrical 
engineering who will use rather than design electromechanical 
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EE 503-504 Solid-State Physical (3-0) (3-0)6 

Electronics 

[Permission of Instructor] 

A physical interpretation of the properties of materials in 
terms of their dielectric constant, magnetic permeability, and 
electrical conductivity; dielectric, ferroelectric, and piezoelec- 
tric materials; diamagnetic, paramagnetic, ferromagnetic, anti- 
ferromagnetic, and ferrimagnetic materials; metals, semicon- 
ductors, and insulators; and applications to electrical engineer- 
ing devices. 

EE 505-506 Microwave Electronics (3-0) (3-0)6 

[EE 306 or Permission of Instructor] 

Elements of electromagnetic theory, transmission lines, 
impedance matching, waveguides, antennas, microwave oscil- 
lators and amplifiers, klystrons, magnetrons, and traveling 
wave tubes. 


EE 507-508 Electromagnetics (3-0) (3-0)6 

[EE 306 or Permission of Instructor] 

Solution of Laplace’s and Poisson’s equation’s in rectan- 
gular, cylindrical and spherical coordinates. Green’s function 
and conformal transformations. Also boundary value problems, 
radiation, transmission lines and wave guides will be treated. 

EE 509 Systems Analysis-Transform (3-0)3 

Techniques 

[Permission of Instructor] 

Theory of functions of a complex variable. Applications of 
transform calculus to the solution of differential equations 
which arise in the treatment of mechanical, acoustical, thermal 
and electrical systems. 

EE 510 Systems Analysis-State (3-0)3 

Variable Techniques 

[MA 533 or Permission of Instructor] 

State variable formulation and solution of differential 
equations which arise in the treatment of mechanical, acousti- 
cal, thermal, and electrical systems with consideration of can- 
onical forms for computer simulation. 


166 


EE 515 


Nonlinear Control Systems 

[EE 413 or Permission of Instructor! 


(3-0)3 


Analytic and numerical methods for the analysis and de- 
sign of nonlinear control systems. Phase plane, describinq 
function, the methods of Lyapunov and Popov and other nonli- 
near analysis techniques are treated. 


EE 517 


Optimal Control Systems 

[EE 413 or Permission of Instructor] 


(3-0)3 


A study of the analysis and design of optimal control sys- 
tems. Both deterministic and random input signals are dis- 
cussed. Introduction to adaptive control systems. 


Sampled-Data Control Systems 

[EE 413 or Permission of Instructor] 


(3-0)3 


The sampling process, reconstruction of sampled signals 
the Z transform. Block diagram and signal flow graph represen- 
tation of sampled-data systems and the time response of such 
systems. 


EE 521 


Automata Studies 

[Permission of Instructor] 


(3-0)3 


Mathematical foundation of automata, including probabil- 
theory° 9ICS ’ neUr ° n analogS) Turing machines, and learning 


EE 523 


Digital Computer Software 

[EE 417 or Permission of Instructor] 


(3-0)3 


A discussion of formal languages and translators with par- 
ticular reference to assemblers, and compilers. Student pro- 
grams are executed on available digital computers. 


EE 525 Simulation Techniques 

[EE 318 and EE 445 or Permission of Instructor] 


(3-0)3 


forth! ? f modern analog ’ digital and h y br 'd techniques 
for the simulation of continuous and discrete systems and proc- 
esses. The student is expected to study a number of practical 
engineering systems through the use of simulation techniques 
on available analog and digital computers. 
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EE 529-530 Network Synthesis (3-0) (3-0)6 

[Permission of Instructor] 

The formulation of the fundamentals of network theory; es- 
tablishing realizability conditions and synthesis techniques for 
various classes of networks and network functions; methods for 
realizing one or more networks whenever a function of the giv- 
en class is prescribed. 

EE 537 Introduction to Bio-Medical Engineering (3-0)3 

[EE 320 or Permission of Instructor] 

A survey of the use of engineering methods in the life sci- 
ences. Topics covered include instrumentation techniques and 
devices, computer diagnosis of disease, computer aided data 

analysis, telemetry, ultrasonic techniques, artificial organs, 

prosthetic devices, biological modeling and simulation. Neces- 
sary biological background information is introduced as need- 
ed. 

EE 539 Biological Systems (3-0)3 

[EE 413, EE 445 and EE 537 or Permission of Instructor] 

A discussion of the application of modern control theory to 
the study of biological systems. Modeling and simulation tech- 
niques are emphasized. Necessary biological background in- 
formation is introduced as required. 

EE 545 Coding Theory (3-0)3 

[MA 533 or Permission of Instructor] 

Concepts and recent developments in the use of codes for 
error control in data handling systems. Encoding and decoding 
procedures and their implementation in computational algo- 
rithms and hardware organizations are investigated in detail. 

EE 547 Statistical Communication Theory (3-0)3 

[MA 484 or Permission of Instructor] 

A study of statistical communication problems. Particular 
topics include the description of signals and noise as stochas- 
tic processes, optimum smoothing and prediction and statisti- 
cal decision theory. 

EE 548 Information Theory (3-0)3 

[MA 484 or Permission of Instructor] 

A study of the probabilistic measure of information trans- 


168 


b J ^formation sources, the determination of the infor- 
mation handling capacity of communication channels and fun- 
damental coding theorems. 


EE 549 


Introduction to Lasers and Masers 

I EE 306 or PH 353; EE 403 ] 


(3-0)3 


A first course on Lasers and Masers not requiring quantum 
mechamcs as a prerequisite. Classical electric and magnet™ 
dipole models are developed to describe the quantum interac- 
tion between atoms or molecules and the radiation field This 

on U th S e e subilc! 9ned ‘° Pr ® Pare th ® Student t0 read the 'Mature 

EE 551-552 Electro-Optics / 3 _n\ n.mfi 

[EE 306, EE 315 and EE 549 or Permission of Instructor] 

ppI °P| ical Propagation as described by the Fres- 

nel-Kirchoff Integral and the Rayleigh Integral concept of 
transform theory as applied to optical imaging systems, t?ans- 

_ *j m con jugate focal plane of lenses in coherent opti- 

cal systems, geometrical optics as described by Newtonian 

sr„°‘ cle! w 


EE 975 


Basic Electricity 

[PH 942, MA 41] 

[For Engineering Technology students only] 


(3-3)4 


ha , An ir| troduction to electric circuits for students who have a 
background in basic principles of electricity and magnetism. 
Includes illustrative laboratory projects. 

EE Basic Electronics f 3 -fm 

[EE 975] V ’ 

[For Engineering Technology students only] 

A background subject in electronics presentinq the Dro- 
vices e 1ntendrd fn at th nS t °^ VaCUUm tube and semiconductor de- 

elect ro nic circuits ' ^ Wi " US ® ra,h ® r tha " desi9n 


INDUSTRIAL MANAGEMENT 


IM 


351 


Motion and Time Study 


( 0 - 2)1 


The application of methods improvement and work meas 
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urement techniques. The use of the stop watch, work sam- 
pling, and operator charts in terms of application to standard 
systems such as M.T.M. and Work Factor. 

IM 371 Operations Research (3-0)3 

An analysis of linear probabilities systems. Concurrent 
presentation of examples in the area of system reliability, 
congestion processes, search procedures, inventory control, 
and other operating problems of systems. 

IM 483 Statistical Quality Control (3-0)3 

[MA 383 or EC 212] 

Control charts for maintaining the quality of manufactured 
products and sampling plans for the reduced inspection of 
manufactured products and of raw materials. 

IM 500 Research Seminar 3 

[Permission of Department Head] 

Designed to give the better student an opportunity, under 
the direction of a faculty member, to do research in, and report 
on, an area of special interest. 


Languages and Literature 

LL 109-1 10 English for International (3-0) (3-0)6 

Students 

Training in exposition. Reading and evaluation of selec- 
tions representative of the major literary types. Designed to 
meet the English requirement for those for whom English is a 

second language. 

LL 111-112 English I and II (3-0) (3-0)6 

Introduction to literature through the essay, non-dramatic 
prose fiction, poetry, and drama. Critical papers. 

LL 209 or 210 Technical and Scientific (3-0)3 

Communication 

[LL 111-112] 

Training in the theory, design, and organization of reports 
in science and industry. Preparation of written and oral reports 
for specific scientific and technical problems. 
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LL 213 Introduction to English Literature: to 1798 ( 3 - 0)3 

[LL 111-112] 

Interpretation and criticism of selections from the major 
writers in the chief periods of English Literature to 1798. 


LL 214 Introduction to American Literature: 

from 1865 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the major 
writers in the chief periods of American Literature from 1865. 


LL 215 Introduction to American Literature' 

to 1865 


(3-0)3 


Interpretation and criticism of selections from the major 
wri ers in the chief periods of American Literature to 1865. 


LL 216 


Introduction to English Literature: 
from 1 798 

[LL 111-112] 


(3-0)3 


Interpretation and criticism of selections from the major 
writers in the chief periods of English literature from 1798. 

2*18 Negro-American Literature ( 3 - 0)3 

[LL 111-112] 

A study of poems, plays, short stories and novels by Ne- 
gro-Americans from 1920 to the present, including Lanqston 
Hughes, Richard Wright, James Baldwin, Ralph Ellison 9 and 


LL 233 


Comparative Literature 

[LL 111-112] 


(3-0)3 


A consideration of at least six world classics as keys to the 
development of modern culture. 


LL 23,4 or 235 


Shakespeare 

[LL 111-112] 


(3-0)3 


Shakespeare’s chief tragedies, comedies, and chronicles 
Consideration of Shakespeare’s views on the nature of man. 

LL 259-260 Elementary German ( 3 - 0 ) (3-0)6 

Fundamentals of grammar and basic vocabulary. Audio- 
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lingual emphasis in developing proficiency in speaking, com- 
prehension and reading. Tapes available for laboratory use. No 
credit for the first semester without the second. 

LL 261-262 Elementary Technical German (3-0) (3-0)6 

Introductory course designed for students who wish to 
acguire facility in translating scientific material from German to 
English. Introduction to fundamentals of grammar, problems of 
syntax and idiom, with emphasis on scientific terminology. No 
credit for the first semester without the second. 

LL 263-264 Elementary French (3-0) (3-0)6 

An introduction to the study of the French language to 
develop a reading knowledge. Limited practice in pronuncia- 
tion and writing. No credit for the first semester without the 
second. For students who have had less than two years of sec- 
ondary school training in French. 

LL 265-266 Elementary Russian (3-0) (3-0)6 

An introduction to the study of the Russian language for 
students who have not previously studied Russian, or for those 
who have studied it for not more than one year at the secondary 
level. Emphasis on basic grammar and on understanding both 
written and spoken Russian. Tapes available for laboratory use. 
No credit for the first semester without the second. 

LL 267-268 Elementary Spanish (3-0) (3-0)6 

An introduction to the language for those who have not 
previously studied Spanish or who have not had more than one 
year of the language at the secondary level. Emphasis on the 
language as heard and spoken, as the first step in developing 
skills in reading and writing. No credit for the first semester 
without the second. 

LL 269-270 Elementary Modern Greek (3-0) (3-0)6 

The fundamentals of the language will be studied with 
emphasis on vocabulary, reading, and writing. Stress will also 
be given to oral expression. No credit for the second semester 
without the first semester or its eguivalent. 

I_l_ 311 Advanced Composition (3-0)3 

[LL 111-112] 

An intensive course in the rhetorical modes of exposition, 
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with emphasis on argumentation. Students will present and 
defend papers every two weeks. 


LL 313 


Introduction to Continental Literature (3-0)3 

[l-L 111-112] 


Interpretation and criticism of selections from major Conti- 
nental writers through the Renaissance. 


LL 314 Continental Literature Since the Renaissance (3-0)3 

[LL 111-112] 

Interpretation and criticism of selections from major Conti- 
nental writers of the Neoclassic through the modern period. 


LL 316 


The English Bible as Literature 

[LL 111-112] 


(3-0)3 


The several main 
as literature. 


genres of Biblical literature considered 


LL 333 or 334 Problems of Philosophy (3-0)^ 

[LL 111-112] 

An introduction to some of the persistent problems of 

ethics and metaphysics and the solutions offered by modern 
thinkers. J 


LL 341 or 342 Satire 

[LL 111-112] 


(3-0)3 


A study of a literary genre. Selected readings from Horace 
and Juvenal through Orwell and Burgess. 


LL 344 


Modern Poetry 

[LL 111-112] 


(3-0)3 


An inductive investigation into the trends of modern Ameri- 
can and British poetry, with emphasis on Hopkins, Yeats, Frost 
Eliot, Stevens, and Williams. ’ 


LL 345 


Modern Irish Literature 

[LL 111-112] 


(3-0)3 


Irish writing from 1890 to the present, with special empha- 
a l n S d°0 , Faol^in rkS ° f YeatS ’ Synge ’ °’ Casey ’ Joyce ’ O’Connor, 
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LL 363-364 Intermediate French (3-0) (3-0)6 

[LL 264 or equivalent] 

An intensified study of the language through continued 
acquisition of audio-lingual skills with emphasis on improving 
reading and writing. Use of language tapes, records, newspa- 
pers magazines and other media. French will be the language 
of the classroom, as far as student ability will permit. No credit 
for the first semester without the second. 

LL 365-366 Intermediate Literary and (3-0) (3-0)6 

Conversational Russian 

[LL 266 or equivalent] 

An intensified study of the language, with increased oppor- 
tunity for speaking and writing the language. Russian short sto- 
ries, essays and other written material will be supplemented by 
language tapes and records. No credit for the first semester 
without the second. 

LL 367-368 Intermediate German (3-0) (3-0)6 

[LL 262 or equivalent] 

Practice in oral and written expression with emphasis on 
idomatic expression, training in syntax, and composition. 
Second term devoted to selected reading and discussion of 
significant works in prose and lyric poetry to acquaint the stu- 
dent with outstanding authors, ideas, and movements in 
German literature. Tapes available for laboratory use. No credit 
for the first semester without the second. 

LL 369-370 Intermediate Spanish (3-0) (3-0)6 

[LL 268 or equivalent] 

Intensified study of the language, with increased opportun- 
ity for speaking and writing. Frequent opportunity for oral pres- 
entation in small groups. Readings will include contemporary 
writings as well as selected masterpieces of Spanish literature. 
Tapes and records for laboratory use. Spanish will be the lan- 
guage of the classroom insofar as student ability permits. No 
credit for the first semester without the second. 


LL 435 English Literature of the Eighteenth Century (3-0)3 

[LL 111-112] 

A survey of the prose and verse (excluding drama and the 
novel), with emphasis on the relationship between the literature 
and the intellectual background. 
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LL 436 English Romantic Poets (3-0)3 

[LL 111-112] 

A close study of Wordsworth, Coleridge, Byron, Shelley, 
and Keats. Attention will be centered on the ways each of these 
poets articulates characteristically Romantic ideas. 

LL 437 English Literature of the Victorian Period (3-0)3 

[LL 111-112] 

Consideration of selected peotry and prose of the Victorian 
age. Readings, lectures, and discussion. 


LL 467 or 468 Seminar in German Masterpieces (3-0)3 

. Rejected reading in German Literature from the seven- 
teenth to the twentieth century. Discussion and analysis of sig- 
nificant German novels, novellen, drama, and lyric poetry. May 
be taken only upon recommendation of the instructor. 

LL 471 The Modern American Novel (3-0)3 

[LL 111-112] 

. A consideration of the outstanding American novelists 
from 1920 on. Selected works of Faulkner, Hemingway Wolfe 
and others. 


LL 472 


The Modern British Novel 

[LL 111-112] 


(3-0)3 


The development of the novel in English literature from 
Conrad and Hardy through Huxley and others. Selected novels 
are read and discussed. 


LL 473 


World Drama 

[LL 111-112] 


(3-0)3 


A survey of the main currents in world drama from early 
Greek drama to modern European drama. Selected significant 
plays from the representative periods in the historical develop- 
ment of world drama are read and discussed. 

LL 4 ?4 Modern Drama (3-0)3 

[LL 111-112] 

An analysis of major forces in drama from the time of Ibsen 

to present. Selected representative plays are read and dis- 
cussed. 
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LL 476 Nineteenth-Century British Novel (3-0)3 

[LL 111-112] 

The dominant literary form of the period studies in a repre- 
sentative novel of each of the major novelists from Scott to 
Eliot, including Austen, Dickens, Thackeray and Emily Bronte. 

Li_ 482 The American Short Story (3-0)3 

[LL 111-112] 

A critical survey of the growth and development of the 
American short story. Consideration of the works of Poe, Crane, 
Anderson, and others. 

LL 495 or 496 Reading and Research (3-0)3 

[LL 111-112] 

Independent study under the guidance of individual mem- 
bers of the department. Consideration for admission limited o 
Juniors and Seniors with “B” average. 

L l 961 British Literature (3-0)3 

[For students in Engineering Technology only] 

An introduction to British Literature from the Anglo-Saxon 
Period to the Contemporary Period, with emphasis on major au- 
thors and key periods. 

Ll 962 American Literature (3-0)3 

[For students in Engineering Technology only] 


An introduction to the literature of the United States from 
the Colonial Period to the Contemporary Period, with emphasis 
on major authors and historical background. 


MATHEMATICS 

MA 101 Mathematical Analysis I 


(3-0)3 


Review of algebra, factoring, rectangular coordinates, 
functions and graphs, linear equations, exponents and radicals, 
quadratic equations, inequalities, variation, mathematical 
induction, progressions, approximate numbers, logarithms, 
mathematics of investment, trigonometric functions of acu 
angles, solution of right triangles, and logarithmic solution of 

right triangles. 
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MA 102 Mathematical Analysis II (3-0)3 

[MA 101 | 

Trigonometric functions of any angle, solution of oblique 
triangles, trigonometric formulas and identities, radian mea- 
sure, trigonometric curves, trigonometric equations, complex 
numbers, polynomials, equation and locus, straight line, circle, 
parabola, ellipse, hyperbola, curve sketching, parametric equa- 
tions, curve fitting, permutations and combinations, probability 
and determinants. 


MA 103 Calculus I (3-0)3 

Functions and graphs, equations of straight lines, the dif- 
ferentiation of algebraic functions together with applications in- 
volving related rates, differentials, maxima and minima, the 
conics, the indefinite intergral and area under a curve. 

MA 104 Calculus II (3-0)3 

[MA 103] 

Applications of integration including areas, volumes, 
length of curves, surface area, center of mass; methods of inte- 
gration including parts, trigonometric substitution, and partial 
fractions; the differentiation of exponential, logarithmic, and tri- 
gonometric functions; hyperbolic functions, polar coordinates, 
parametric equations, the scalar and vector products of two or 
more vectors. 


MA 201 Mathematical Analysis III (3-0)3 

[MA102] 

Sets, set operations, logical statements, Boolean algebra, 
decision making bodies, binary arithmetic, digital computers 
(design and operation), functions and managerial planning, 
functions and their use in economics and business, and mathe- 
matics of investment and finance. 

* 

MA 202 Mathematical Analysis IV (3-0)3 

[MA 201 ] 

Linear programming with graphs and ordinary algebra, 
vector algebra and matrix algebra used in linear programming, 
simplex method, transportation method, differential calculus,' 
limit concept and continuity of a function, integral calculus and 
applications of calculus in business operations. 
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MA 203 


Calculus III 

[MA 104] 


(3-0)3 


The solution of differential equations including linear, exact, 
homogeneous, and non-homogeneous, applications of differen- 
tial equations; complex functions; series including Mac- 
Laurin’s, Taylor’s, and Fourier’s; multiple integrals and partial 
differentiation. 


MA 204 Calculus IV 

[MA 203] 


(3-0)3 


Introduction to linear algebra including vectors in n space, 
linear dependence, matrices and determinants; directional de- 
rivative, gradient, chain rule, method of least squares, maxima 
and minima of independent variables; vector analysis including 
surface and line integrals, Green’s, Stokes’, and divergence 
theorems. 


MA 221-222 Linear Algebra (3-0) (3-0)6 

Basic properties of the real and complex number systems. 
Introduction to groups, rings, fields. Linear transformations and 
matrices in finite dimensional vector spaces. Inner products. 
Applications to geometry. 


MA 301-302 Advanced Calculus (3-0) (3-0)6 

for Applications 

[MA 204] 

Ordinary differential equations, the Laplace transforma- 
tion, numerical methods of solving differential equations, ser- 
ies,’ solutions of differential equations, boundary value 
problems and orthogonal functions, vector analysis, topics in 
higher-dimensional calculus, partial differential equations, par- 
tial differential equations of mathematical physics, and com- 
plex variable theory. 


MA 307-308 Advanced Calculus (3-0) (3-0)6 

[MA 204] 

Functions of one and several real variables. Metric 
Spaces. Basic theorems of analysis. Calculus of vectors and 
differential forms. 
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MA 313 Engineering Mathematics (4-0)4 

[MA204J 

[For students majoring in Electrical Engineering] 

Vector analysis and complex variables with emphasis on 
applications in Electrical Engineering. 

MA 321 Modern Algebra (3-0)3 

(MA 222] 

A study of the basic structures of contemporary abstract 
algebra: groups, rings, modules, categories and functors. 
Fields and Galois theory 

MA 322 Topics in Algebra (3-0)3 

[MA 321 ] 

Current topics in modern algebra. 

MA 334 Projective Geometry (3-0)3 

[MA 222] 

Foundations of Geometry. Homogeneous coordinates. 
Projective spaces. Conics. Linear transformations. Surfaces. 

MA 360 Digital Computer Programming (3-0)3 

[MA 104] 

[Offered both semesters] 

An introduction to digital computer programming with con- 
centration on the preparation of programs in the Fortran pro- 
gramming language. The Institute’s computer will be used for 
processing of practice problems. 

MA 362 Numerical Analysis (3-0)3 

[MA 203] 

Selected mathematical and numerical methods of solving 
engineering problems, especially those suitable for the Insti- 
tute’s IBM 1620; computer solutions of algebraic, transcenden- 
tal, and ordinary differential equations. 

MA 381-382 Operations Research (3-0) (3-0)6 

[MA 104 or MA 202] 

The use of decision models in industrial systems. Quantita- 
tive approach to industrial alternatives. Fundamentals of proba- 
bility and statistics, manufacturing and production models, time 
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value of money, replacement analysis, statistical control, wait- 
ing line models, linear and dynamic programming, and theory 
of games. 

MA 383 Statistical Methods (3-0)3 

[MA104] 

[Offered both semesters] 

The application of modern statistical techniques to the 
treatment of experimental data. Characteristics of distributions, 
significant differences, linear correlation, and analysis of vari- 
ance. Introduction to the planning of industrial experiments. 

MA 405 Mathematical Statistics (3-0)3 

[MA 203] 

Measurements of dispersion, theoretical frequency distri- 
butions, tests of goodness of fit and independence, partial and 
mutiple correlations; permutations, combinations, and proba- 
bility; game theory. 

MA 411 Complex Variables I (3-0)3 

[MA 104] 

Complex numbers, point sets, and elementary functions; 
an introduction to analytic functions; classification of singulari- 
ties; line integrals; Cauchy integral formula; power series; and 
residues and poles. 

MA 412 Complex Variables II (3-0)3 

[MA 41 1 ] 

Conformal mapping, Schwarz-Christoffel transformation, 
applications, and further topics in Theory of Functions. 

MA 431 Topology I (3-0)3 

[MA 307] 

Topological Spaces. Continuity. Compactness and Con- 
nectedness. Product and Ouotient Spaces. Metric Spaces. The 
fundamental group. Topological groups. 

MA 432 Topology II (3-0)3 

[MA 431] 

Continuation of MA 431 . 
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MA 434 


Matrix Algebra 

I'M A 204] 


(3-0)3 


Algebra of vectors, matrices, and determinants; linear 
transformations; linear vector spaces; characteristic roots and 
reduction to diagonal form; quadratic forms; anu applications 
to physics. 

MA 484 Probabilities (3-0)3 

[MA 204] 

Elements of combinatorial analysis, introduction to proba- 
bilities, random variables and expectation, law of large num- 
bers, central limit theorem, and elements of mathematical sta- 
tistics. 


MA 495-496 Mathematics Seminar (1-0) (1-0)2 

Reading, reports, and problem solving, pointing toward 
logical integration of the student’s undergraduate work. 

MA 533 Matrix Theory (3-0)3 

[MA 204] 

Algebra of vectors, matrices and determinants; linear 
transformations and vectors, matrices and determinants; linear 
transformations and vector spaces; characteristic values and 
diagonal forms; calculus of matrices, matric polymomials, ma- 
tric differential equations and applications. 


MA 542 Fourier Series and 

Boundary Value Problems 

[MA 204] 


(3-0)3 


The Fourier series as a tool of analysis, orthogonal func- 
tions, convergence tests, the Fourier integral, partial differen- 
tial equations of physics, and boundary value problems. 

t 

MA 575 Operational Mathematics (3-0)3 

[MA 204] 


The Laplace transform and its properties and uses, as in 
translation of a time function, and in convolution, differentia- 
tion, and integration. Elementary applications in the analysis of 
vibrations, deflections, and electric circuits; problems in partial 
differential equations; and Fourier transforms. 
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MECHANICAL ENGINEERING 


ME 104 Design Graphics (1-0)1 

The design process, sketching; pictorial methods; conven- 
tional representation; graphs, diagrams; presentation of ideas. 

ME 205 Introduction to Mechanical Design (2-3)3 

[ME 104] 

The drawing laboratory assignments develop the students 
“design vocabulary” and provide him with experience in sketch- 
ing typical mechanical elements such as shafts, bearings, 
gears, cams, etc. Methods of developing design layouts, and as- 
sembly drawings are also covered. The machine shop labora- 
tory acquaints the student with basic manufacturing operations 
such as turning, milling, drilling, etc. These aspects of the 
course are tied together in an assigned term design project. 

ME 211 Mechanics I (3-0)3 

[MA 104, PH 101] 

Vector concepts of force and the moment of a force; the 
equilibrium requirements for rigid and deformable bodies. 
Force and deformation analysis including statically indetermi- 
nate situations. The concept of stress and strain at a point. The 
stress-strain-temperature relations. 

ME 212 Mechanics and Properties of Matter (4-0)4 

[MA 204 taken concurrently] 

[Primarily for EE students] 

This course covers selected topics in Mechanics which are 
of fundamental importance to students majoring in Electrical 
Engineering. These include kinematics, Newton’s laws, work, 
energy, free and forced harmonic oscillations, rotational motion 
of rigid bodies, stress and strain relationships, moduli of elas- 
ticity and wave motion. The treatment is at the intermediate lev- 
el. 

ME 215 Analytic Mechanics I (3-0)3 

[MA 104, PH 101] 

[Primarily for CN, PL, and TE students] 

Statics and an introduction to mechanics of materials. Top- 
ics include vectors; force systems; moments; friction; moment 
of inertia; stress and strain in tension, compression, and tor- 
sion; principal stresses; and shear and moment relations. 
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ME 216 


Analytic Mechanics II 

[ME 215] 

[ Primarily for CN, PL, and TE students] 


(3-0)3 


Dynamios and mechanics of materials. Topics include 
beam deflection; eccentric loadings; column theories; kinemat- 
ics of particles and rigid bodies; kinetics of rigid bodies- princi- 
ples of work, energy, impulse, and momentum; and periodic 
motions. 


ME 220 


Mechanics of Materials I 

[MA 203, ME 21 1 J 


(3-0)3 


Stress and deformation analysis of bodies under axial tor- 
sional, flexural, and combined loading. Composite materials 
Energy methods. Buckling. 


ME 271 


Machine Tool Laboratory 

[Primarily for IM and PL students] 


(1-3)2 


The use of basic machine tools such as the lathe, shaper 
drill-press, and milling machine, as well as the uses of measur- 
ing instruments, threads, and gears. Lectures and demonstra- 
tions cover topics such as pattern work, foundry practice die- 
casting, welding, gears, and gearing. 


ME 296 


Materials Science 

[CH 002 and PH 201 ] 


(3-0)3 


Materials for use in engineering applications are present- 
ed in general terms of their mechanical behavior, the thermo- 
dynamics of their structures, and their properties as related to 
their atomic and crystalline structure. The specific differences 
and similarities between metals, polymers and ceramics are 
emphasized. 


ME 301 Mechanical Engineering Laboratory I (0-311 

[ME 220, ME 296, ME 309 concurrently] 

Use of various testing equipment to establish material par- 
ameters used in solid mechanics analysis. Application to both 
new and traditional materials. 


ME 304 


Materials Laboratory 

[ME 220, ME 309] 


(0-3)1 


Use of various testing equipment to establish 
ameters used in structural analysis. 


material par- 
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ME 309 Dynamics I (3-0)3 

[MA 204 and PH 102] 

Kinematics of a particle with respect to fixed and moving 
coordinate systems of one, two, and three dimensions. The dy- 
namics of a particle, system of particles, and rigid bodies. An- 
gular momentum and the inertial properties of rigid bodies. Eu- 
ler’s Equations. D’Alembert’s principle. Impulse and momen- 
tum. 


ME 314 Mechanical Engineering Laboratory II (0-3)1 

[ME 342 and ME 382 concurrently] 

Tests on various energy conversion devices in order to il- 
lustrate principles of thermodynamics and fluid mechanics. The 
student is encouraged to design his own method of experimen 
tation to arrive at the required results. 


ME 315 Applied Mechanics (3-0)3 

[MA 104 and PH 101 ] 

[Primarily for IM students] 

The fundamentals of statics, including such topics as force 
systems, laws of equilibrium, friction, centers of gravity, mo- 
ments of inertia, and an introduction to dynamics. 


ME 320 Machine Design I (2-3)3 

[ME 220, ME 309] 

The principles of mechanics, and commonly used theories 
of failure are applied to the analysis and design of typical 
machine elements which are subjected to various loading con- 
ditions. Laboratory work required the solution of comprehen- 
sive machine design problems that illustrate the close relation- 
ship between analysis and synthesis in design. Methods of writ- 
ing clear and coherent design reports are emphasized. 


ME 341 Thermodynamics I (3-0)3 

[MA 203, PH 201] 

A detailed development of the first and second Law as ap- 
plied to an open and closed system in steady and unsteady 
flow. Thermodynamic properties of pure substances, condensi- 
ble vapors and the perfect gas. The concept of entropy, reversi- 
bility, irreversibility, and availability. 
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ME 342 


Thermodynamics II 

[ME 341] 


(3-0)3 


The application of the laws of thermodynamics to enerqv 
conversion cycles for vapors and perfect gases. Thermodynam- 
ci relations mixtures and solutions, phase and chemical equi- 
ibrium, and the thermodynamics of compressible flow. 


ME 344 


Heat and Power 

[MA 104, PH 102] 
[Primarily for IM students] 


(3-0)3 


Jr 6 ( R rinci P |es of thermodynamics, properties of steam and 
its utilization in manufacturing processes, and a brief treatment 
o power plants and heating and ventilating equipment. 


ME 347 


Elements of Thermodynamics 
and Heat Transfer 

[MA 203, PH 201] 

[Primarily for CE and EE students] 


(3-0)3 


annii^a S t^ dy t ° f the , first and second law of thermodynamics with 
application to systems and changes of state. Heat transfer by 

conduct |on , convection, and radiation. Steady and unsteady 


ME 351 


Measurement 

[EE 212, MA 204] 


(3-0)3 


u/iththf dy 0f ^ th 5 baSIC conce P ts and principles associated 
with the use and design of instruments for measuring various 

mAth^H quantities. Mode of operation, accuracy. Statistical 
ethods for evaluation of reliability of measurements. The role 
of measurements in control systems. 


ME 372 


Strength of Materials 

[ME 315] 

[Primarily for IM students] 


(3-0)3 


_• f undame ntals of stress, including such topics as tor- 

sion, axial force, shear, bending moment, combined stresses. 


ME 373 


Plastics Mold and Die Design 

[Primarily for PL students] 


(2-2)3 


Sinn fundamentals and basic principles of mold and die de- 

extrulZn n n ’ co ™P ressi °n, transfer, thermoforming and 
trusion processes. Design considerations will include metal 
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selection, runner and gate construction for the various polymer- 
ic materials. Laboratory will consist of actual design of a mold 
or die, with emphasis on relative drafting. 

ME 376 Plastics Mold Design and Construction (0-3)1 

[ME 271 and ME 373] 

[Primarily for PL students] 

A study of the basic types of plastic molding machines 
along with the basic principles of mold design and construc- 
tion. The design and construction of simple molds is carried out 
by actual laboratory work for use on the machines in the De- 
partment of Plastics Technology. 

ME 377 Elements of Materials Science (2-0)2 

[Primarily for IM and TE students] 


Introduction to mechanical, electrical, thermal, and chemi- 
cal properties of materials. Primary and secondary interatomic 
attractive forces, crystal structures, deformation of metals, 
strain hardening and solid solutions. Properties of ceramic 
phases and organic materials are considered together with 
reaction rates, corrosion, and stability of materials under serv- 
ice stresses. 

ME 382 Fluid Mechanics I (3-0)3 

[MA 301 , MA 302 concurrently] 

Rigorous mathematical development of basic fluid me- 
chanical relations; continuity, momentum, and energy equa- 
tions. Lagrangian vs. Eulerian approaches. Applications to in- 
viscid and viscous, incompressible flows. Similarity and dimen- 
sional analysis. Boundary layer concepts and mathematical de- 
scription. Fundamentals of turbulence. Introduction to low 
speed aerodynamics. Development of angular momentum prin- 
ciples and their application to turbomachinery. 

ME 384 Fluid Mechanics (3-0)3 

[MA 203, PH 201] 

[Primarily for TE students] 

Fluid statics; pressure and fluid forces, buoyant forces. 
Flow of “ideal” fluids. Equations of continuity and momentum. 
Potential flow. Dimensional analysis; tt -theorem. Flow of “real 
fluids; viscous effects, boundary layer, drag, pipe networks, 
open channel flow. Fluid measurements, and turbomachinery. 
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ME 


415 Mechanical Engineering Laboratory III 

[ME 342, ME 382, ME 443 concurrently) 


(0-3)1 


Continuation of ME 314. Experiments designed to demon- 
transfer" 01 ' 3 8 °' thermod y namic s, fluid mechanics, and heat 


ME 416 


Senior Project 

[Senior Standing] 


(0-3)1 


Direct engineering experience in planninq executinn anH 
reporting of an individual project selected by the student in 
consultation with the M.E. Staff Members. V * 


ME 417 


Dynamics II 

[MA 302, ME 309 J 


(3-0)3 


. ^-energy relation. Conservative force fields Imoulse 

nates a°nd e L n aTa Cons P ervation energy. Generalized coordi 
nates and Lagragne s Equations. Vibrations of sinqle and multi- 
ple degree of freedom systems. 9 


ME 419 


Nondestructive Evaluation Techniques 

[Senior Standing] 


(3-0)3 


hv J h ® ' nondestructive evaluation of materials and processes 
by penetrating radiations, such as sonic, magnetic thermal 
and electrical, and the abilities and limitations of each Particu- 

nterac P tio a ns S of S the Ced UP ° n analysis and correlati °" of the 

processes Fllw rie? e !.r er9y ° rmS With material Properties and 
P ocesses. Flaw detection; process improvement control and 

monitoring; and measurement of mechanical, physical chemi- 
cal, and metallurgical properties. 


ME 421 


Machine Design 

[ME 215, ME 216] 
[Primarily for TE students] 


(2-3)3 


qinn T ^ f e ap P lic ; ation of the principles of mechanics to the de- 
sign of' typical machine elements, such as shafts sorinas 
screws, belts, clutches, brakes, bearings, gears and cams' 

.eve * Vre cZXrZS* ° f working stress 


ME 422 


Machine Design II 

[ME 320] 


(2-3)3 


A continuation of ME 320. Laboratory problems emphasize 
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aspects of the overall design process; the use of the layout tool 
in machine design; the compromise between theoretical and 
practical considerations; optimum design criteria. 

ME 428 Kinematic Mechanism Synthesis (3-0)3 

[ME 309] 

Mechanism concepts, symbolic notations, coupler curves, 
and the Gruebler criterion. Planar linkage synthesis by geomet- 
ric methods, synthesis of function generators and dwell link- 
ages and the Euler-Savory equation. Analytic methods of syn- 
thesis, Freudenstein’s method, kinematics of spatial mechan- 
isms, matrix representation of rotation, and general matrix 
methods of analysis. 


ME 430 Design of Mechanical Systems (3-0)3 

[ME 320, ME 417, ME 497] 

Solution by the student of problems involving the analysis 
and synthesis of mechanical engineering problems with pri- 
mary emphasis on the area of applied mechanics and controls. 
A minimum of one major design project is completed under the 
supervision of M.E. staff members. Consideration of the design 
process including problem definition, solution synthesis, design 
analysis, trade off and optimization. 

ME 441 Statistical Thermodynamics (3-0)3 

[MA 302, ME 342] 

Statistical mechanics for systems of independent particles. 
Quantum mechanics for particle motion. Thermodynamic pro- 
perties of monatomic gases and solids, and polyatomic gases. 
Irreversible processes, Onsager relations. 


ME 442 


Design of Thermal Systems 

[ME 443, ME 4971 


(3-0)3 


Solution by the student of problems involving the analysis 
and synthesis of mechanical engineering problems with pri- 
mary emphasis on the area of thermal-transport science and 
controls. A minimum of one major design project is completed 
under the supervision of M.E. Staff Members. Consideration of 
the design process including problem definition, solution syn- 
thesis, design analysis, trade off and optimization. 


ME 443 


Heat Transfer 

[MA 302, ME 341 , and ME 382] 


(3-0)3 


Mathematical theory and applications of steady and tran 


188 


s.ent heat conduction in solids. Heat transfer in convection and 

application to heat exchangers. Hydrodynamic and thermal 

^ layer . theory ' Development of thermal radiation theory 

ina d nLfr C n h 0n H ^ eat exchan 9 e With and without absorb- 
ng gases. Combined heat transfer by conduction, and radia- 


ME 445 


Heat Transfer 

[MA 204, ME 341 and ME 384] 
[Primarily for TE students] 


(3-0)3 


sis for en n e rnhi» eat tran f er fundamentals and methods of analy- 
hnth , pr ° bl ® m * 'solving conduction through solids during 

thermal radiatTon 1"“ ,ransient . conditions, heat exchange b? 
thermal radiation, free convection, forced convection finned 

surfaces, tube bundles and heat exchangers. 


ME 446 


Energy Conversion 

[EE 212, MA 302, ME 441 and ME 443] 


(3-0)3 


sion SoTd a ata f tbermodynamics pertaining to energy conver- 
sion. Solid-state phenomena involved in conversion processes- 

energy forms, equations of state, and energy fields Conversion 

methods using thermal cycles, thermoelectric devices^" 

mionic devices, magnetohydrodynamic generators fuel’ cells 

and photoelectric principles. Introduction to elec°romechan!cai 

zv„zz? m n • •' -fsars 


ME 452 


Applications of Numerical Analysis 

[MA 360; Senior Standing] 


(3-0)3 


Iterative solutions of transcendental equations. Raoiditv of 
convergence and estimate of error. Method of least squares 
Extrapolation to the limit. Numerical differentiation Numerical 
and Gaussian quadrature. Romberg integration Numerical sot 
ution of first order, ordinary differential equations. PreS and 

Dartim d[ff° rm r la f’ F ' n ' te dlfference solutions of second order 

mechantcs e solid a lenh af ' 0nS ' Applications to Problems in fluid 
mecnanlcs solid mechanics, and heat transfer. Solutions set ud 

and carried out on digital computer. P 


ME 462 


Engineering Analysis 

[Senior Standing] 


(3-0)3 


emph A as S is U on me h h a ? et t h0dS u ? d in en 9ineering analysis with 
P the basic types of underlying mathematics. Prob- 
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lem examples include both discrete and continuous systems 
encountered in the fields of solid mechanics, fluid mechanics, 
heat transfer, and electrical networks. 

ME 468 Fluid Machinery (3-0)3 

[ME 382] 

Review of thermodynamic principles, incompressible and 
compressible fluid mechanics. Classical turbine theory, (one- 
dimensional treatment). Cascade mechanics. Thin air-foil theo- 
ry. Flow in three dimensions. Loss mechanism; boundary lay- 
ers; cavitation. 

ME 472 Experimental Stress Analysis (2-3)3 

[ME 220] 

An introduction to the Theory of Elasticity; the determina- 
tion of stress and strain distributions by experimental methods. 
Photoelasticity, birefringent coatings, brittle coating, analogies, 
strain gage applications, rosette analysis. 

(VIE 473 Mechanics of Materials II (3-0)3 

[MA 302, ME 220] 

The state of stress at a point; theories of failure by yield- 
ing; energy methods; inelastic buckling; buckling of tubes, 
shear center; unsymmetrical bending; curved flexural mem- 
bers; torsional resistance in non-circular sections. 

(VIE 475 Physical Metallurgy (3-0)3 

[ME 296] 

A detailed study of the theories discussed in materials sci- 
ence as they apply more specifically to metals. These include 
dislocation and slip phenomena, recrystallization and grain 
growth, diffusion, precipitation hardening, solidification of me- 
tals, martensite reactions, X-Ray diffraction and fracture. 

(Vie 482 Fluid Mechanics II (3-0)3 

[ME 382] 

Extension of basic equations of motion and energy to invis- 
cid, compressible fluids. Acoustic equations. One-dimensional, 
steady flows with area change. Fanno and Rayleigh flows. Nor- 
mal and oblique shocks. Crocco’s theorem. Prandtl-Meyer ex- 
pansion. General linerarized theory with applications. Method 
of characteristics. Introduction to real gas effects. 
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ME 488 


Environmental Conditioning 

[ME 443] 


(3-0)3 


The c ° ntr ol of thermal environment within enclosed spaces 
including transfer of heat and work energy. Refrigeration cy- 
cles, heating, humidification, dehumidification and mixtures 
Design of conditioned spaces. 


ME 493 or 494 


Industrial Instrumentation 

[MA 104, PH 102] 
[Primarily for PL students] 


( 2 - 0)2 


Modern methods of measurement and control of the more 
common process variables, such as temperature, pressure li- 
quid level, and fluid flow; response characteristics of mechani- 
cal, electric, and electronic instruments; modes of control- as- 

hrqo t f e ffn^ ,eCh ^ ni ? al | and electrical mechanisms; characteris- 
tics of final control elements; closed-loop control systems- and 

process characteristics and their effects upon the selection of 
the correct mode of control. 


ME 495 


Electromechanical Engineering 

[EE 212, MA 204] 
[Primarily for TE students] 


(3-0)3 


f ractens * lcs of electromechanical transducers and their 
associated circuitry as employed in the measurement of accel- 
eration, velocity, displacement, stress, strain thickness mass 
weight, frequency, time, and level of mien sity.’ ’ maSS ’ 


ME 497 


Automatic Control Systems I 

[EE 212, MA 302, ME 351] 


(3-0)3 


Concept of open and feedback control systems Use of 

Analvtfca?Tprh a n nd tran f er functi °ns for system representation. 
Analytical techniques for evaluation of system performance 

transient and steady state response, stability and compensa- 
ical controfs e y r ste°m n s hydraU "' C ’ pneumatic and electromechan- 


ME 498 


Automatic Control Systems II 

[ME 497] 


(3-0)3 


The design, analysis and application of hydraulic oneu- 
made and electromechanical control systems; regulators and 
servomechanisms; multiple loop systems. System improve 
ment, treatment of nonlinear systems. 
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METEOROLOGY 


MY 203 


Elementary Meteorology 

[MA 104, PH 102] 


(3-0)3 


Distribution of temperature, pressure, water vapor and ve- 
locity Cyclones, anticyclones, air masses and fronts. Formation 
and distribution of fog, clouds, precipitation, thunderstorms 
and tornadoes. Elements of atmospheric thermodynamics and 
hydrodynamics. 


MY 301 


Atmospheric Dynamics 

[MY 203, MA 204] 


(3-0)3 


Thermodynamics of dry air, water vapor and moist air Hy- 
drostatic equilibrium and its stability. The equations of motion 
for the atmosphere. 


MY 302 


Atmospheric Dynamics 

[MY 301] 


(3-0)3 


Linear velocity field and thermal circulation. Steady state 
motion. Eddy viscosity. Elements of numerical weather predic- 
tion and general circulation theory. 


MY 307 


Tropical Meteorology 

[MY 203] 


(3-0)3 


An introduction to tropical meteorology. Distribution of 
temperature, pressure, water vapor and velocity. Observations 
from aircraft, satellites and radar. Analysis of tropical data. Air 
sea interaction; convection and clouds. The trade wind region 
and intertropical convergence zone. Easterly waves and tropi- 

cal storms. 


MY 308 


Synoptic Meteorology 

[MY 301] 


(2-3)3 


An introduction to weather analysis: coding and plotting of 
data and elementary methods of analysis. Interpretation of cur- 
rent maps sent on the National Weather Facsimile Network. 


MY 403 


Physical Meteorology 

[MY 302] 


(3-0)3 


Solar and terrestrial radiation processes and the heat bal- 
ance of the atmosphere: fundamentals of radiation theory; ra- 
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diative transfer processes in the atmosphere. Atmospheric con- 
densation processes: nucleation theory and the growth of water 
drop and ice crystals by condensation, sublimation and accre- 
tion. Meteorological aspects of air pollution. 

MY 405 Individual Studies (1-0)1 

[MY 302] 

Research or literature on specific meteorological or clima- 
tological problems and submission of a written paper to the de- 
partment. 


MY 406 Individual Studies (1-0)1 

[MY 302] 

Research or literature on specific meteorological or clima- 
tological problems and submission of a written paper to the de- 
partment. 


MY 411 Oceanography 

[MY 302] 


( 2 - 0)2 


Physical properties of sea water. Distribution of pressure, 
temperature and salinity. Heat budget of the oceans. The wind- 
driven currents. 


M* 412 Oceanography (2-0)2 

[MY 411] 

Oceanic dynamics: theories of the wind-driven and thermal 
currents; transfer processes; waves and tides; theories of Gen- 
eral circulation in the oceans. 


MY 414 Mathematical Methods in Meteorology (3-0)3 

[MY 302] 

Survey of mathematical techniques used in the solution of 
various basic meteorological problems. Initial and boundary 
value problems in atmospheric dynamics. Numerical and sta- 
tistical methods of forecasting. 


MY 421 Analysis and Forecasting (1-6)3 

[MY 302, MY 308] 

Analysis of recent synoptic data. Use of concepts of advec- 
tion, thickness change, geostrophic vorticity change, vertical 
motion and Sutcliffe development in analysis and forecasting, 
vorticity and primitive equation models in forecasting. 
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MY 422 


Analysis and Forecasting 

[MY 421] 


(1-6)3 


Practice in forecasting temperature, precipitation, wind 
speed and direction, fog, smoke, turbulence and icing, using 
climatology, kinematics and dynamics. Use of verification pro- 
cedures. 

MY 431 Geophysical Fluid Dynamics (2-0)2 

[MY 302] 

Fundamentals of geophysical fluid dynamics. Wave mo- 
tions in the atmosphere and oceans. The stability problem. 
Convection. 

MY 432 Geophysical Fluid Dynamics (2-0)2 

[MY 431] 

Models of large-scale circulation in the atmosphere and 
oceans. Theories of meso-scale and small-scale circulations in 
the atmosphere. 


NUCLEAR ENGINEERING 


NU 201-202 Introduction to Nuclear Engineering (3-0) (3-0)6 

A general review of atomic and nuclear structure, the prop- 
erties of nuclear radiations, and radiation measurement. Nu 
clear forces and nuclear structure. Neutrons and fission. Utili- 
zation of nuclear energy. Nuclear reactors. Fuels and fuel re- 
processing. Flealth Physics and radiation protection. Accelera- 
tors. Fusion reactions and the long-term energy picture. 

NU 305-306 Nuclear Instrumentation (2-4) (2-4)8 

The first semester lectures cover the fundamentals of cir- 
cuit theory as applied to pulse circuits, and the laboratory cov- 
ers the construction, testing, and evaluation of component cir- 
cuits and instruments. The second semester lectures are devot- 
ed to the design and operating characteristics of detectors and 
their use with electrometers, ratemeters, scalers, and pulse 
height analyzers. The laboratory work of the second semester 
is devoted mainly to the characteristics of detectors and asso- 
ciated measuring circuits. 
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NU 405-406 Nuclear Reactor Engineering (3-0) (3-0)6 

Neutrons, cross-sections and fission. Steady state and the 
criticality condition. Reflected, homogeneous and heteroge- 
neous reactors. Fast reactors. Reactor control. Kinetics and 
reactivity effects. Control systems and instruments. Coolants 
and moderators. Fuels. Reactor Operations. 

NU 493 Advanced Nuclear Laboratory (0-6)3 

Characteristics of tubes and transistors. Construction and 
operating characteristics of amplifiers and oscillators. Princi- 
ples of feedback and servo system. Construction of pulse and 
digital circuits; binary circuits, mono and astable; trigger, con- 
incidence and anti coincidence circuits. 

NU 494 Advanced Nuclear Laboratory (0-6)3 

Neutron activation experiments. Szilard Chalmer experi- 
ment. Measurements of slowing down lengths, diffusion 
lengths. Fermi Age. Effect of poisons in moderators as well as 
insertion of control rods. Experiments on reactor simulator in- 
cluding period measurements and effects of poison. Experi- 
ments on accelerator and reactor. 


NU 495 Special Nuclear Problems (3-0)3 

[Permission of Head of Department and Instructor] 

Special problems in nuclear engineering assigned to the 
individual student, with emphasis on modern research methods 
and preparation of results for publication. 


nu 505-506 Reactor Physics (3-0) (3-0)6 

NU 505. Nuclear Reactions induced by neutrons: cross 
sections, fission; diffusion and slowing down of neutrons; Diffu- 
sion, Fermi Age and multi group treatment of unreflected and 
reflected homogeneous reactors, reactor design parameters. 

NU 506. Reactor physics problems relating to the opera- 
tion and kinetics of a nuclear reactor. Effect of poisoning, and 
temperature on design criteria; excess reactivity; elementary 
reactor kinetics, perturbation theory and control rod theory. In- 
troduction to transport theory. 


NU 507-508 Reactor Engineering 


(3-0) (3-0)6 


Analysis of fluid dynamics, heat transfer and thermal 
stresses as they influence the performance of a nuclear power 
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reactor. The relation of such considerations to the core physics 
design. Power Plant Thermodynamics; energy production and 
distribution. 

PAPER ENGINEERING 

PA 301 Engineering Analysis of Pulp Systems (3-3)4 

[CN 204, PA 307 taken concurrently] 

Lectures and problems concerned with the engineering, 
design and technology of pulp manufacturing by commercial 
processes. Discussion of bleaching chemistry and the use of 
secondary fibers. Laboratory projects designed to illustrate 
problems involved in processing of pulp TAPPI Standard meth- 
ods used in various project work. 

PA 302 Engineering Analysis of Paper Systems (3-3)4 

[PA 301] 

Discussion and study of engineering, design and econom- 
ics of commercial methods of production of papers. Stock pre- 
paration; changes in physical and chemical properties of pulps; 
filling and loading of fibers; sizing, coloring and other addi- 
tives. Material and energy relationships of various processes. 
Laboratory projects designed to illustrate principles expounded 
in lectures. 

PA 307 Physical Testing and Data Analysis (3-0)3 

Fundamentals of the mechanical and optical testing of 
paper and allied products. Discussion of engineering mechan- 
ics involved in various testing procedures. Statistical analysis 
of testing. Structure of materials revealed by physical tests. 

PA 403 Engineering Analysis of Converting (3-0)3 

[PA 302] 

Lectures and problems concerned with the engineering, 
design, technology and economics of paper and paperboard 
converting processes. Rheology of coating materials and engi- 
neering properties of materials used for coatings. Mechanical, 
coating, impregnating, laminating and printing processes dis- 
cussed in detail. 

PA 405 Paper Converting Laboratory I (0-3)1 

[PA 403 taken concurrently] 

Development of converting techniques used with paper 
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and paperboard. Use of Tappi Methods of evaluation. Emphasis 
is placed on colloidal and rheological properties of materials 
used in coating. Detailed written and oral reports. 


PA 407 


Paper Problems 

[PA 302, PA 307] 


( 2 - 0)2 


Mathematical analysis of various processes encountered 
in the pulp and paper industry, using material and energy bal- 
ances. Application of chemical engineering principles applied 
to various operations. K 


PA 408 


Paper Converting Laboratory II 

[PA 4051 


(0-3)1 


Special converting problems are studied in detail Use of 
more specialized testing methods to evaluation coatings and 
other paper and paperboard converted products. Special em- 
phasis is placed on the preparation of special converted prod- 
ucts and the testing thereof. Oral and written reports required. 


PA 410 


Analysis of Paper Processing 

[PA 302] 


( 2 - 0)2 


Discussion of the variables and factors involved in the for- 
mation of the paper web. Consideration given to fiber floccula- 
tion and orientation and to headbox design. 

PA 419 or PA 420 Special Senior Credits to be 

Projects arranged 

Original research projects primarily in the field of paper 
engineering, supervised by a staff member. Reports required 

On \A/n ric ^ 


PA 503-504 Advanced Converting Processes (3-0) (3-0)6 

[PA 403, PA 408] 

Specific converting processes. Analysis of coating process- 
es (water- and solvent-based), extrusion coatings and hot melt 
coating. Latest techniques used by the converting industry in- 
volvmg mechanical and chemical operations. Engineering anal- 
ysis of processes. Oral and written reports and plant visits. 

PA 506 New Techniques in the Paper Industry (3-0)3 

[Approval of instructor] 

Lectures and discussion of new developments in engineer- 
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ing, design and application of physical and chemical principles 
in the manufacture of paper and paper products. Economic 
comparisons of new processes. Plant visits. Oral and written re- 
ports. 

PA 509 or Economics of the Paper Industry (2-0)2 

PA 510 [Approval of instructor] 

An evaluation of the paper industry from an economic 
viewpoint. Examination of costs and availability of different raw 
materials, additives and finishing materials. Analysis of com- 
petitive position of the paper industry and its products. Evalua- 
tion of foreign competition. 

PA 512 Advanced Fiber Processing (3-0)3 

[PA 302] 

A study of fiber properties as related to fiber processing. 
Treatment of various theories of fiber processing. Discussion of 
mechanical treatments of fibers on the wet and dry properties 
of papers made from these fibers. 


PHYSICS 

PH 101 Physics (4-1)4 

Mechanics: kinetics; dynamics — inertia, mass, momen- 
tum, force, impulse, application of Newton’s laws, inertial and 
noninertical frames of reference. 

PH 102 Physics (4-2)4 

[PH 101 or equivalent] 

Work, energy, rotational kinematics and dynamics, angular 
momentum, gravitation, elasticity, and simple harmonic motion. 
Temperature, ideal Gases, kinetic theory, thermal properties of 
solid and liquids, 1 and 2nd law of thermodynamics, Carnot cy- 
cle, entropy. 

PH 201 Physics (4-2)4 

[PH 102] 

Elements of Electricity: electrostatics, fields, flux, Cou- 
lomb’s law, electric potential, Ampere’s Law, Faraday s Law 
and applications. Development of the lumped parameter circuit. 
Displacement current. Geometrical Optics. 
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PH 202 


Physics 

[PH 201 1 


(4-2)4 


Acoustical and optical wave phenomena, such as beats, 
Doppler Effect, reflection, refraction, interference, and diffrac- 
tion, polarization; and spectra. Introduction to modern physics 

atomic view of matter, Bohr theory of the atom, wave-particle 
duality. 

PH 207 Mathematical Techniques of Physics I (4-0)4 

[MA108J 


Techniques of approximate solutions of physical problems. 
Techniques of exact solutions of physical problems with appli- 
cations to electrostatics, magnetostatics, and hydrodynamics 
with appropriate mathematical background. 

PH 208 Mathematical Techniques of Physics II (4-0)4 

[PH 207] 

Techniques of solutions of differential equations used in 
physics and engineering problems; in particular solution of the 
wave equation in bounded and unbounded media, with applica- 
tions to electromagnetic phenomena and propagation of heat 
and sound. 


PH 209 Physics 

[PH 102] 

[For physics majors only] 


(4-0)4 


Same basic curriculum as in PH 201 with greater emphasis 
on field theory aspects. In addition, development of Maxwell’s 
equations in integral differential form. Simple solutions and ap- 


^ 210 Physics 

[PH 209] 

[For physics majors only] 


(4-0)4 


Acoustical and optical Wave phenomena; reflection, re- 
fraction, interference, diffraction, polarization, Doppler Effect- 
group velocity Fourier analysis. Introduction to special theory 

of relativity; an atomic view of matter. Breakdown of classical 
mechanics. 


PH 


293-294 


Experimental Physics 

[Permission of Instructor] 


(2-6) (2-6)8 


Physical phenomena and methods used to observe and 
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measure them. Elements of Circuit theory required for an un- 
derstanding of measurements made with AC and DC instru- 
ments. Difficulties, limitations and interpretation of measure- 
ments. Demonstration of pertinent physical phenomena. 

PH 311-312 Intermediate Mechanics (3-0) (3-0)6 

[PH 208] 

Kinematics of a single particle, and analysis of Newton’s 
laws of motion, the mechanics of a single particle in one and in 
more than one dimension, conservative and non-conservative 
forces, central forces, the mechanics of systems of particles 
from the points of view of Newton, Lagrange, and Hamilton; 
generalized coordinates and moments, the Hamiltonian func- 
tion, rotating rigid bodies, moments and products of inertia, 
principal axes, the theory of small oscillations, normal modes of 
vibration, and the vibrating string. 

PH 335 Modern Physics (3-0)3 

[PH 208, PH 210] 

Black body radiation, Rayleigh, Jean’s Law, Planck’s law, 
photoelectric effect, X-rays, Compton effect, wave particle 
duality, DeBroglie waves, wave pockets, atomic structure, Ruth- 
erford model and Rutherford scattering. Bohr Model, Franck- 
Hertz experiments, correspondence principle, Bohr-Sommer- 
field model. Introduction to Wave Mechanics and quantum 
numbers. Pauli exclusion principle, and vector model of the 
atom. 

PH 336 Modern Physics (3-0)3 

[PH 335] 

Elementary application of wave and quantum mechanics to 
natural phenomena. Electron spin, spectroscopic nomencla- 
ture. Zeeman effect. Stern Gerlach experiment. Applications to 
solid state and introduction to nuclear physics. 

PH 353-354 Electromagnetic Theory (3-0) (3-0)6 

[PH 208, PH 209] 

The theory of electromagnetic fields using vector analysis 
and Maxwell’s equations. Static electric and magnetic fields in 
dielectrics, conductors, and ferromagnetic materials; the scalar 
and vector potentials and time-varying fields; and the special 
theory of relativity. Plane waves in dielectrics and conductors, 
the Poynting vector, Fresnel’s equations, and waveguides, ra- 
diation from antennas and accelerated charges; polarization, 
interference, and diffraction; and receivers. 
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PH 363 Introductory Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

Natural radioactivity; the Bateman equations; isotopic 
abundance; induced activity; the energetics of nuclear reac- 
tions; and alpha, beta, and gamma emission. 

PH 366 Intermediate Nuclear Physics (3-0)3 

[For students majoring in Nuclear Engineering] 

The compound nucleus and resonance theory, cross sec- 
tions, Rutherford scattering, center of mass coordinates, neu- 
ton physics, nuclear radii, nuclear stability and forces between 
nucleons, and nuclear models. 

PH 393-394 Advanced Laboratory (1-6) (1-6)6 

[Permission of Instructor] 

A laboratory course which accompanies the junior and 
senior courses in the department, and which may serve as a ve- 
hicle for undergraduate experimental research in selected 
fields of physics and for practice in exposition or in teaching. 

PH 423 Thermodynamics (3-0)3 

[PH 207] 

A macroscopic analysis of the behavior of thermodynamic 
systems including the following topics: thermodynamic equilib- 
rium states, the concept of temperature, the first law of thermo- 
dynamics, real and ideal gases, the ideal gas temperature 
scale, heat engines and refrigerators, the second law of ther- 
modynamics, reversible processes, the Carnot cycle, the Kelvin 
temperature scale, the concept of entropy and its philosophical 
significance, pure substances, enthalpy, Helmholtz free energy, 
Gibbs free energy, Maxwell’s relations, the TdS equations, and 
applications found in modern physics. 

PH 424 Introduction to Statistical Mechanics (3-0)3 

[PH 312, PH 441, PH 423, MA 484] 

A continuance of PH 423, but at a microscopic level and in- 
cluding the following topics: probability theory, the classical 
statistical mechanics of Gibbs, phase space, phase density, 
Liouville’s theorem, the microcanonical, cononical, and grand 
canonical ensembles, the partition function, the statistical me- 
chanical interpretation of the thermodynamic functions and 
laws, modifications required by quantum mechanics, the Max- 
well-Boltzmann, Fermi-Dirac, and Bose-Einstein distribution 
laws, and applications of the theory to ideal gases. 
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PH 441-442 Introduction to Relativity (3-0) (3-0)6 

and Quantum Mechanics 

[PH 335-336, PH 311-312, PH 353-354, or 
Permission of Instructor] 

Coverance of physical laws, Lorentz transformation, rela- 
tivistic mechanics, tensor analysis, proper time, Minkowski 
force, particle collisions, relativistic electrodynamics, field ten- 
sor. Experimental basis for interference of particles and the un- 
certainty principle; postulates of quantum mechanics, opera- 
tors hermiticity, commutativity, orthogonality of eigenfunctions; 
first order perturbations of energy levels, harmonic oscillator, 
free particle, one electron atom, hydrogen fine structure, Pauli 
principle and atomic shell structure. 

PH 461-462 Nuclear Physics (3-0) (3-0)6 

[PH 336] 

Ionization of matter by charged particles, mass-energy re- 
lationships, packing fraction, elementary discussion of proper- 
ties of a nucleus, radioactive decay, systematics of alpha and 
beta decay, alpha decay theory, gamma emission, two nucleon 
systems, nuclear reactions and nuclear structure, and proper- 
ties of neutrons. 

PH 471-472 Solid-State Physics (3-0) (3-0)6 

[PH 441-442 taken concurrently] 

Crystal structure and X-ray and neutron diffraction; free 
electron model; band theory of solids; quantum mechanical 
considerations; lattice energy, lattice vibrations, and infrared 
absorption; lattice defects; thermal properties of solids; dielec- 
tric and magnetic properties; mechanical properties; and semi- 
conductor crystals. 

PH 495-496 Special Research Problems (3-0) (3-0)6 

[Permission of Head of Department and Instructor] 

Special problems in theoretical and experimental physics 
assigned to the individual student, with emphasis on modern 
research methods and preparation of results for publication. 

PH 505-506 Mathematical Methods (3-0) (3-0)6 

of Physics 

Elements of complex variables; Fourier and other trans- 
forms; ordinary differential equations and their classification, 
and Frobenius and other methods of solution; partial differen- 
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tial equations and their classification; boundary value prob- 
lems, Sturm-Liouville theory and eigenvalues; vector spaces; 
Green’s functions and integral equations of the first and second 
kind; and introduction to group theory. 

PH 507 High-Energy Physics (3-0)3 

[PH 516] 

A survey designed for the nonspecialist. Elements of rela- 
tivistic scattering theory, the quantum numbers and conserva- 
tion laws of high-energy physics, strong and weak interactions, 
and an introduction to the theory of unitary symmetry and its 
consequences. 

PH 511-512 Classical Mechanics (3-0) (3-0)6 

[PH 312] 

An analysis of the mechanics of systems of particles from 
the points of view principally of Newton, Lagrange, and Hamil- 
ton, including the following topics: Newton’s laws, conservative 
and non-conservative forces, holonomic and nonholonomic 
constraints, Lagrange’s equations, Hamilton’s principle, ortho- 
gonal transformations, the motion of rigid bodies, rotating 
frames of reference, the rotation of a symmetrical rigid body, 
Hamilton’s equations, the principle of least action, canonical 
transformations, Poisson brackets, Hamilton-Jacobi theory, ac- 
tion and angle variables, and a comparison between classical 
mechanics and geometrical optics. 

PH 515-516 Quantum Mechanics (3-0) (3-0)6 

[PH 441, PH 511-512 taken concurrently] 

Wave pockets and free particle motion, the wave function 
and the Schrodinger equation, the linear harmonic oscillator, 
the WKB approximation, central forces and angular momentum, 
spin, and time-dependent and independent peturbation theory. 
Scattering theory. 

PH 517-518 Advanced Quantum Mechanics (3-0) (3-0)6 

[PH 516] 

The formal theory of scattering. The Klein-Gordon and Dir- 
ac equations, the Foldy-Wouthuysen transformation, elements 
of covariant perturbation theory based on Feynman’s propaga- 
tor approach, and renormalization theory. Secon quantization 
and canonical commutation rules, the connection between spin 
and statistics, the TCP theorem, and selected topics in strong 
and weak interactions. 
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PH 521-522 


Statistical Mechanics 

[PH 424] 


(3-0) (3-0)6 


The classical statistical mechanics of Gibbs and Darwin- 
Fowler, the quantum statistical mechanics of Fermi-Dirac and 
Bose-Einstein, and applications to thermodynamics, solid-state 
physics, and nuclear physics. 

PH 557-558 Electricity and Magnetism (3-0) (3-0)6 

[PH 208, PH 353-354, or Permission of Instructor] 

Electrostatics and magnetostatics with special attention to 
boundary-value problems. Quasistatic fields and displacement 
currents, Maxwell’s equations, the Special Theory of Relativity, 
Lienard-Weichert potentials, and radiation from an accelerated 
charge. Waveguides, scattering, and applications to the prob- 
lems of modern-day physics. 

PH 561-562 Nuclear Physics (3-0) (3-0)6 

[PH 462] 

Stationary states of nuclei, nuclear charge radius, mass, 
moments, parity, and statistics; theory of alpha, beta, and gam- 
ma decay; fission reactions induced by charged particles, gam- 
ma rays, and neutrons; nuclear forces and nuclear models; and 
fast neutron physics. 

PH 573-574 Quantum Theory of Solids (3-0) (3-0)6 

[Permission of Instructor] 

Acoustic and optical phonons; plasmons; the Hartree-Fock 
approximation; many-body theory; electron-phonon interac- 
tions; the band theory of solids; metals; semiconductors; trans- 
port theory; neutron diffraction; superconductivity; magnetism; 
and magnetic resonances. 

PH 575-576 Neutral Particle Transport (3-0) (3-0)6 

Boltzmann and intergral transport equations, Spherical 
Harmonic, and variational methods. Correction to diffusion 
theory. Special methods of solving transport equations. Adjoint 
functions. Applications. 

PH 583-584 General Theory of Relativity (3-0) (3-0)6 

[Prerequisite: Knowledge of Special Relativity] 

Review of Newtonian gravitational theory and special rela- 
tivity. Weak and strong principles of equivalence. Tensor analy- 
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sis in Riemann spaces. Einstein’s equations for the gravitation- 
al field. Classic tests of Einstein’s theory: spherically symmetric 
solutions. Gravitational field theory, and the canonical analysis 
of general relativity. 

PH 593-594 Graduate Laboratory Credits to be 

[Permission of Instructor) arranged 

A laboratory course designed to acquaint the graduate stu- 
dent with the methods and techniques of modern experimental 
physics. 

PH 942 Physics (3-2)4 

Elements of electricity and magnetism: Coulomb’s law, 

fields, Gauss law, potential, current, dc circuits, magnetic 
fields and forces, induced emf, ac circuits. 


PLASTICS TECHNOLOGY 

PL 201-202 Introduction to Polymeric (2-0) ( 2 - 0)4 

Materials 

A descriptive subject to acquaint the student with plastics 
as a class of materials. The history, definitions, classes, proper- 
ties, and applications of plastics. 

PL 301-302 PLASTICS TECHNOLOGY I AND II (2-2) (2-2)6 

[PL 201 or Permission of Instructor] 

Analysis of additives including stabilizers, plasticizers, 
biocides, release agents, flame retardants, colorants, and foam- 
• n 9 agents as well as modifiers and reinforcing agents. Discus- 
sion of compounding techniques and the evaluation and devel- 
opment of typical plastics molding compounds. Survey of ma- 
terials for reinforced plastics and composites, film and sheet- 
ing, adhesives, and non-plastics applications of polymers. La- 
boratory instruction in the processing and fabrication of plas- 
tics materials. 

t 

PL 401-402 Plastics Technology III and IV (2-2) (2-2)6 

[PL 301-302] 

Application of plastics as engineering materials. Product, 
equipment, and mold design. Correlation of composition, pro- 
cessing, and fabrication with product design and applications. 
Continuation of laboratory instruction in processing, molding 
and fabrication. 
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PL 403-404 Properties of Polymers (2-2) (2-2)6 

[Open to seniors only] 

Correlation of composition and structure with important 
engineering properties of plastics; environmental conditioning 
and effects of types of loading in evaluation of plastics materi- 
als; the theory of testing; critical examination of testing tech- 
niques, equipment, and standard ASTM methods of evaluating 
mechanical, thermal, electrical, and optical properties. 

PL 406 Polymer Structure (3-0)3 

The fundamental relationships between molecular struc- 
ture, properties, and end-use applications of plastics materials 
will be explored in detail. Molecular structural features include 
chemical composition, molecular size and flexibility, intermo- 
lecular order and bonding, and supermolecular structure. Prop- 
erties include processability; mechanical, acoustic, thermal, 
electrical, optical, chemical properties; price, and balance of 
properties. Applications include rigid solids, flexible solids, 
foams, films, and non-plastics applications. May be taken for 
graduate credit. 

PL 407 Plastics Industry Organization (3-0)3 

Economics of producing plastics raw materials and con- 
verting them into end products, from research and development 
to plant construction, operation, and marketing. Market analy- 
sis of plastics production, processing, and consumer patterns; 
commercial development, sales, and technical service. Organi- 
zation of the plastics industry for research and development, 
specialty and commodity production, profit, and growth. May be 
taken for graduate credit. 

PL 409-410 Senior Research in Plastics (1-6) (1-6)6 

Individual research projects in plastics chemistry proper- 
ties, processing, products, and industry organization. Students 
will review the existing literature, obtain materials and equip- 
ment, plan and carry out research programs, and submit final 
reports for publication. 

PL 411-412 Plastics Seminar (1-0) (1-0)2 

[Open to seniors only] 

Informal discussions, based on literature study conducted 
by the individual, of topics in, or related to, plastics technology. 
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RADIOLOGICAL SCIENCES 


RS 401 Principles of Radiation Safety and Control (3-0)3 

Introduction to radiation protection, including radiation 
sources, radiation dose and dose measurement, radiation ex- 
posure, radiation protection techniques, monitoring methods 
and instruments, contamination control and waste storage, fa- 
cility design, hazards analysis, and applied health physics tech- 
niques for the safe handling and control of radioactive material. 


RS 422 


Environmental Radiation 
and Nuclear Site Criteria 


(3-0)3 


Sources of radioactive waste and waste treatment. Internal 
dosimetry, maximum permissible concentrations. Distribution 
of radioactivity in the environment, the significance of releases 
to the air, aquatic and terrestrial ecosystems. Design and oper- 
ation of environmental surveillance programs around nuclear 
facilities. Reactor site criteria, licensing, regulations, credible 
accidents, meteorological considerations, normal and abnor- 
mal operations. 


RS 441 


Radioisotope Techniques 


(3-3)4 


A course for students and staff designed to acquaint them 
with the theory and use of radioisotopes and the principles and 
operation of radiation counting systems. Integrated into both lab- 
oratory and lecture sessions are topics related to biological 
effects of radiation exposure, safe use of radiation sources, ra- 
diation protection techniques and procedures, and desiqn of 
radiation facilities. 

RS 501 Radiation Physics and Shielding Design (3-0)3 

Interaction of neutrons, gamma rays and charged particles 
with matter. Buildup factors, shielding design factors in reac- 
tors and accelerators. Application of transport theory to pene- 
tration of shields by particles. 

RS 503 Introduction to Radiation Chemistry (3-0)3 

A study of the interaction of all types of ionizing radiation 
with matter and the resulting radiation-induced chemical reac- 
tions; excitation, ionization, and free radical formation and re- 
combination. 
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SOCIAL SCIENCES 


SS 223 The United States: 1865-1912 (3-0)3 

With the unit approach, a study of the following: Political 
development from Reconstruction to the New Freedom, the rise 
of labor and industry after 1870, the rise of the West and its in- 
fluence, diplomacy before World War I, and the social and cul- 
tural development of the American people. 

Collateral readings will be required for each topic. 

SS 224 The United States: 1912 to the Present (3-0)3 

[No prerequisite, but SS 223 is recommended as background] 

Continuing the topical analysis of SS 223, a study will be 
made of the political philosophies from Wilson to Johnson, the 
industrial problems of the 20th Century, the transition from iso- 
lation to free world leadership, economic cycles, the impact of 
science, and current issues. 

Collateral readings will be required for each topic. 

SS 225 Europe: 1789-1914 (3-0)3 

A study of those events which have played an important 
part in shaping the modern world, with emphasis upon such 
topics as the French Revolution, the Industrial Revolution, so- 
cial and political reforms, the rise of nationalism and imperial- 
ism, and the background of World War I. 

SS 277 Europe: 1914-1939 (3-0)3 

A study of the quarter-century in which the “Great War” 
and the postwar settlements and realignments created a new 
Europe and set the stage for World War II. Emphasis is given to 
the rise of totalitarianism and the changing power patterns in 
Continental Europe and the world at large. 

SS 228 Europe: 1939 to the Present (3-0)3 

A survey of the major events of World War II and the key 
factors in the postwar alignments. Particular attention is given 
to the roles of Soviet Russia and the United States, the effects 
of regionalism and internationalism, the decline of imperialism, 
and the economic, political, and social developments in the ma- 
jor nations in the period. 
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SS 301 Government of The United States ( 3 - 0)3 

, A S !^ y °' the pol ' tical structure of the national govern- 
ment and the most crucial problems, domestic and foreign that 
it is facing today. Emphasis is given to the manner in which the 
/American federal government is confronting these problems 
and their influence on American society. 

SS 302 Conduct and Control of Foreign Policy ( 3 - 0)3 

Consideration of the ways in which a state’s conduct of its 
foreign policy affects and is affected by both the substance and 
the processes of its domestic politics. Primary consideration is 

Europe 0 he Un ' ted Stat6S an<J th ® principal nations of Western 


SS 303 or 304 


Psychology 


(3-0)3 


T . An m,roductlon *o th e basic principles of human behavior 
The major areas covered include the origins and development 

mntita C f h0 ° 9 a as 3 sclence ’ the stages of human development 
mananpmpnt^ ©motion, sensing and perceiving, the nature and 
management of learning, testing ability and intelligence and 
neuroses and psychoses "diligence, and 


SS 305 or 306 


Sociology 


(3-0)3 


Man 0f S °? iol ° 9y ' includi "9 the development of 

. ’ e ’ Cu ^ure and personality, social organization and 

hLvin UrG ’ 9r ? U £ S 3nd 9r0Up life ’ social rela t'ons, collective be d 
havior, social change, and social institutions. 

SS 307 Seminar in Sociology (3-0)3 

(Limited to upperclassmen. Approval of Instructor required.] 

Designed to assist the advanced student with the proper 
sociological concepts and insights as they apply to the Social 
settings in business and industry. The core objective is the de- 
velopment through the case method — of the balance be- 

nTcaTa S nd a a dm kn °f Wl t ed9e w and their a P plication sound tech- 
meal and administrative decisions affecting individuals and 

groups within organizations. 


(3-0)3 


SS 371 or 372 American Civilization to 1865 

the th ® development of national consciousness in 

the United States. Emphasis is given to the economic, political, 


209 


and social which were causing the simultaneous growth of the 
sectionalism that led to the Civil War. 

SS 403 Psychological Warfare (3-0)3 

Inquiry into the role of psychological warfare in modern 
foreign policy. Special attention is given to such activities as 
economic aid, technical assistance, military missions, cultural 
exchanges, and information services of various types. 

SS 459 World Politics: The Central Problem of War (3-0)3 

War as the central phenomenon of world politics Its 
causes and functions in theory and in history; its effects on the 
individual and society; efforts to control it; and the ethical prob- 
lems that it raises. 

SS 471 The United States in World Politics (3-0)3 

The backgrounds of American foreign policy and the var- 
ious circumstances and conditions under which these princi- 
ples have been applied by the United States are examined 
through case studies. 

SS 472 Defense Policy (3-0)3 

A study of the relationship of force and foreign policy in 
the thermonuclear age. Discussions cover organization and 
policy-making, military policy and strategy, and the substance 
of national security. 

SS 477 Russia: The Empire (3-0)3 

A study of the history of the Empire of the Tsars with spe- 
cial emphasis upon the economic, political, and social prob- 
lems that led to the Revolution of 1917. 

SS 478 Russia: The Soviet Union (3-0)3 

A study of the history of the U. S. S. R. from 1917 to the 
present. The course will be divided into three general areas: 
Establishment of the Soviet state; the Stalinist period; and cur- 
rent domestic and foreign problems. 

SS 479 The Far East Since 1842 (3-0)3 

Nasic historical and cultural backgrounds of the peoples 
of East Asia surveyed as a preface to the study of the develop- 
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ment of mainland and island states. Emphasis is given to Amer- 
ican and European interest, policies, and relationships with 
China, Japan, and Korea. 

SS 480 Modern China: 1644 to the Present ( 3 - 0)3 

A study of developments in China’s economic, political 

a f n l S °?IfJ rt ? V0 l- Utl0n from the Manchu conquest to the Maoism 
o the 1960 s. Emphasis will be given to China’s foreign rela- 
tions under the Manchus, during the “Nationalist” period and 

aC | V M nt 0f ? he Commur| ist regime in 1949, as well as to 
Red China s role in Asian and global affairs today. 


SS 481 or 482 


The Greeks and Western 
Civilization 


(3-0)3 


An examination of the contributions of the Greeks to our 
c . u * ur ®' The influences of Greek thought, art, and politics are 
studied in selected readings and discussions in seminar meet- 


SS 483 Political and Social Thought: The (3-0)3 

Greeks and the Romans 

Studies in the works of the major writers of political and 
soca! philosophy from the origins of the Greek city-state into 
e ec ine of the Roman Empire. The relevance of early ideas 
to modern times will be stressed in class discussions. 


SS 484 


Political and Social Thought: 
400 A. D. - 1600 A. D. 


(3-0)3 


iHoac A f* udy ? f + ttle ,r ?Pact of Christianity on political and social 
ideas, the relation of ideology to institutions in the feudal per- 
\o and medieval ascetism and Renaissance individualism from 
St. Augustine through Machiavelli. 


SS 485 


Political and Social Thought: 
1600- 1800 


(3-0)3 


Puritanism, the Age of Science, and the Enlightenment; id- 
eology from the Wars of Religion through the French Revolu- 
lon, and the origins of modern conservatism and liberalism. 


SS 486 


Political and Social Thought: 
1800 to the Present 


(3-0)3 


The development of conservatism and liberalism since the 
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Napoleonic Wars; Socialism, Communism, and Fascism; and 
the psychoanalytic and behavioral approaches to ideology. 

SS 487 American Political Thought to 1865 (3-0)3 

A study of those events which have shaped American polit- 
ical thought, with emphasis upon the American Revolution, the 
Constitution, and the Civil War. 

SS 488 American Political Thought Since 1865 (3-0)3 

An examination of the evolution of the American political 
tradition in the modern age, with special attention to the reform 
movement, the Roosevelt era, and wartime and post-war per- 
iods. 

SS 492 Twentieth Century Germany (3-0)3 

Political development, social and military history, and con- 
flicts of the “-isms” in Germany from the founding of the Em- 
pire to West Germany’s assumption of a position in the NATO 
Alliance. Relation of the nation’s past to current problems of 
reunification, international position, and politics are studied 
though selected readings and discussions in seminar meetings. 

SS 495 The Technological Future: (3-0)3 

The Material Aspects 

Lectures and discussions forecasting the completely tech- 
nologized society of 2000 A. D. The first semester emphasizes 
the nature of several “futuribles” — the possible futures — 
from the surprise-free environment to those involving scientific 
breakthroughs. 

SS 496 The Technological Future: (3-0)3 

The Social and Political Aspects 

Lectures and discussions during the second semester em- 
phasize man’s adaptation to the vast changes of the future and 
the probable nature of the future world civilization. 

SS 497 or Seminar: History or (3-0)3 

SS 498 Political Science 

[Permission of Instructor] 

Independent directed study under the guidance of individ- 
ual members of the department. 
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SS 499 


Science and Religion: Science as a 
Social System 


(3-0)3 


Consideration — through lectures and discussions — of 
the role of Science as a system of “Communication”, in the 
contemporary sense in which that term is used in sociological 
psychological, and communication-science studies. The latter 
phase of the course will stress in preview the relations between 
Science and Religion as social systems. 


SS 500 


Science and Religion: Religion as a 
Social System 


(3-0)3 


The course will emphasize the role of Religion as a system 
of Communication”, in the sense defined in the paragraph 
above for SS 499. The latter part of the course will emphasize 
the interconnections, both conflict and cooperation, between 
Science and Religion. 


SS 502 


Afro-American History 


(3-0)3 


An historical study of the patterns of racial relations and 
the parhmpahon of Afro-Americans in the social, economic 
political and cultural life of the United States. The topics cov- 

fhfr'H? I*? 6 the ° n 9 ins and development of the slave system, 
e Civil War and Reconstruction, urbanization, the Civil Riqhts 
movement, and “Black Power.” 9 


TEXTILES 


212 Fiber Science (3-1)3 

[Given in first semester for graduate students only] 

f . Tbe dl ^ ferent fibers and their origin and properties. The ef- 
nhwe l mole J ular arrangement in fibers upon the chemical, 
physical, and mechanical behavior of the raw material and 
upon their technological utilization. Polymer structure order 

li^ht" nf° t C !° rCeS ’ flexibilit V’ and other properties in the 
, 9 ° stress-strain relationships, such as viscoelastic behav- 

nrprn^t ese factors as desi 9 n elements leading to the 

prediction of the physical properties of textile systems, as well 

terist?cs e ° metry ° f yamS 3nd fabr ' CS and their behavior charac- 

TE 264 Textile Systems I (3-1)3 

The preparation into yarn of staple cellulosics and man 
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made fibers on the cotton system as well as filamentous man 
made fibers. These are presented analytically in terms of engi- 
neering principles or mechanisms concerned with functional 
use, structural design, and basic geometry of the yarns. 

TE 305 Textile Mechanism (3-0)3 

A study of the basic principles of kinematics. Topics in- 
volved are rolling cylinders and cones, gearing, gear train de- 
sign, epicyclic gear trains, flexible connectors including 
stepped pulley and cone design, cam design, linkages, and 
miscellaneous mechanisms. Available equipment serves as the 
basis of problems and assignments. 

TE 335 Design and Analysis of Woven Structures (3-0)3 

The communication of design techniques, construction 
and analysis of woven substrates as well as fabric identifica- 
tion. The effect of fiber, yarn, weave and texture on the careful- 
ly engineered and practical evolvement of the structures is 
stressed. The principles of yarn geometry and mechanical loom 
functions are correlated with the design and analysis. 

TE 336 Fabric Technology I (2-2)3 

This is designed to familiarize the sudent with the mech- 
anism associated with single woven fabric production. In- 
volved are the complexities of cams, kinetics, pulleys, cones, 
linkages, etc. as related to simple automatic looms and struc- 
tures produced thereon. 

TE 363 Textile Systems II (3-1)3 

[TE 264] 

Same as TE 264 but involving wool in woolen or worsted 
yarn systems or blends of same with natural and synthetic fib- 
ers. A consideration of recovery processes for use of waste in 
varied fabrics in included. 

TE 365 Textile Systems III (3-2)3 

[TE 264] 

The concepts of fabric design: an analysis of the effects of 
mechanical processing upon structural relationships, with 
stress on physicomechanical and chemical behavior. 
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TE 366 


Textile Systems IV 

[TE 365] 


(3-2)3 


A study of the more complex woven structures includina 
jacquards, double fabrics, etc. y 


TE 411 


Technology of Yarns I 

[TE212J 


(2-2)3 


A comprehensive coverage of the basic engineering prin- 
ciples machines and techniques for the production of yarns on 
the cotton system from cellulosic and man made staple fibers. 


TE 412 


Technology of Yarns II 

[TE 41 1 ] 


(2-2)3 


Similar to TE 411 but covering the basic engineering prin- 
ciples, machines and techniques for the production of yarns 
rom wool and man made fibers on the woolen and worsted svs- 
ems including blends. The filament yarn processing system is 
also included as well as the study of textured yarns. 

TE 431 Fundamentals of Textiles — Fabrics I (2-2)3 

This subject is designed to familiarize students with the 
various systems of warp preparation, fundamentals of woven 
structures, various yarn numbering systems, and the basic cam 
equipment and techniques for the production of fabrics. In- 
volved are the complexities of cams, kinetics, cones, linkages, 
etc., as related to plain automatic looms. 


TE 432 Fundamentals of Textiles — Fabrics II 

[TE 431 j 


(2-2)3 


sinnlP anH nl hi ? b0X and dobby weavin 9 and includes 

aua 9 rdin^ d mpt b e Chains ’ timin 9 and adjusting. Jac- 

quard instruction covers single lift, double lift and double cylin- 
der jacquards, and includes harness tie-ups, card cutting, tim- 

are used a Th Stin9 h C °! t0 I 1 ’ woolen ’ worsted and synthetic yarns 
flL i l 6 ' Th subject also covers the various types of shuttle- 
less lobms presently available. 


TE 433 


Technology of Knitting 

[Recommended as technical elective for 
those majoring in textile engineering] 
[May be given either semester] 


(2-2)3 


t , A br cad survey of the mechanics of knitting equipment and 

the varied fabrics produced therefrom. 0 
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TE 437 Fabric Technology II (2-2)3 

[TE336] 

A thorough study of design and weaving as applications of 
science to the construction of fabrics. 

jE 457 Technology of Finishing I (3-0)3 

[TE 366] 

A lecture course in the conversion of greige goods of all 
contents through the drying stage subsequent to wet process- 
ing operations. The major objectives, methods, equipment, en- 
gineering principles, theory and anticipated results are both 
theoretically and practically analyzed. 

jE 458 Technology of Finishing II (1-2)2 

[TE 457] 

Final operations necessary to the application, understand- 
ing, and evaluation of the processes, agents, etc., essential to 
produce an end product with hand, appeal, utility and servicea- 
bility are discussed, analyzed, and eventually effected in the lab- 
oratory. 

TE 459 Textile Systems V (2-1)2 

[TE 366 j 

A study and analysis of the physical behavior of gray fab- 
rics as mechanical systems during the finishing operations. Ma- 
jor emphasis is on absorption, pressure, heat transfer, and the 
physical and mechanical design principles involved. 

TE 460 Textile Systems VI (1-2)2 

[TE 459] 

The basic chemical structure of the fibers within the fabric 
and the relationship which such a system has with the applica- 
tion of dye and finish due to chemical transition catalysis, elec- 
trostatic attraction, covalent and other bonding forces, etc., in 
effecting an acceptable end product. 

jE 472 Textile Evaluation (2-3)3 

[TE 365 or equivalent] 

[May be given each semester] 

Devoted to the basic mechanical tools and techniques and 
their utilization by the textile industry for research, develop 
ment, product control, and end use evaluation. Moisture equi- 
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librium and rates of change relations; basic fiber, yarn, and fab- 
ric dimensions; spatial relations and fluid flow instrumentation; 
an introduction to the determination and evaluation of the 
stress-strain-time properties of viscoelastic fibrous structures; 
and wear or abrasion of textile structures are among the topics 
considered. 

TE 474 Instrumentation for Textiles ( 2 - 2)3 

l PH 102 or equivalent] 

A study of some mechanical, electrical, and electronic 
methods for the measurement and control of such common tex- 
tile process variables as pressure, temperature, liquid level, 
and fluid flow. The response of sensing elements, the modes of 
control, the characteristics of final control elements, and the in- 
terrelationship between those in closed loop systems are consi- 
dered. 

TE 482 Application of Scientific Methods to (3-0)3 

Textile Processes 

[PH 201, MA 203, ME 216] 

A cross-discipline course which exercises the student in 
the application of his knowledge of science and engineering to 
problems of textile processing. In problem-solving sessions, an 
effort is made to simulate the resources and on-the-job environ- 
ment of a practicing textile engineer. 

TE 483 Engineering Design of Textile Structures I (3-0)3 

[MA 203 and TE 335 or TE 365] 

This subject correlates engineering properties of textile 
materials, engineering principles and textile methods in the de- 
sign of textile structures with desired properties. Considered, 
are the following: the geometry and design of yarns for certain 
functional uses; prediction of dimensional changes which oc- 
cur during use; stresses, strains, and energy changes imposed 

by end use; and analyses of load-elongation diagrams of fibers 
and yarns. 

TE 484 Engineering Design of Textile Structures II (3-0)3 

[TE 483] 

This subject deals primarily with three dimensional textile 
structures. The concept and objectives of the course are similar 
to that of TE 483. In addition, metallic fabrics and graphical sol- 
utions are considered. 
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TE 485 Statistical Quality Control — (3-0)3 

Textile 

[MA 383, TE 431 or equivalent] 

A study of statistical and administrative techniques rele- 
vant to the maintenance of product quality at defined levels. 
Sampling plans for variables and attributes are considered 
from the viewpoint of engineering economics. 

TE 495 Senior Project 3 

This is an in-depth study or senior thesis on an acceptable 
topic and directed by a staff member. 

TE 503 Technology of Novel Cellulosic Substrates (2-2)3 

[Permission of Instructor] 

Systems for handling and methods of utilizing cotton waste 
products, modified cottons, non-woven textile structures in the 
production of novel fabrics. The effects of various chemical, 
mechanical and growth modifications of cotton on the chemi- 
cal, physical and processing properties of cotton fiber. Prob- 
lems are assigned for laboratory evaluations and a written re- 
port for oral presentation is required. 

TE 585 Textile Plants Organization — Yarns (3-0)3 

[Permission of Instructor] 

Designed to correlate the various aspects of yarn produc- 
tion. Emphasis is placed upon the need for proper balance 
among machinery elements for the production of specific yarn 
types. Consideration of machinery layouts for efficient and eco- 
nomic operation of the total yarn establishment, with stress on 
the various calculations involved. Considerable use is made of 
the case history technique of presentation. 

TE 587 Textile Plants Organization — Fabrics (3-0)3 

[Permission of Instructor] 

Similar in concept to TE 585 except that the subject per- 
tains to the production of fabrics. 
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